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“Engineering News-Record” is a consolidation of “Engi- 
meering News” and “Engineering Record,” effected in 1917. 

“Engineering News” was. founded in 1874 as the “Engi- 
meer and Surveyor,’ which title subsequently became the, 
“Engineer, Architect and Surveyor,” then “Engineering 
News and American Railway Journal” and, finally, “Engi- 
neering News.” 

“Engineering Record” was established in 1877 as the 
“Plumber and Sanitary Engineer.” The name was subse-~ 
quently changed to the “Sanitary Engineer,” “Engineering 
and Building Record” and, finally, “Engineering Record.” 

The staff of “Engineering News-Record” consists of: 

E. J. Mehren, Editor, M. N. Baker, F. E. Schmitt, F. C. 
Wight, R. K. Tomlin, Jr., H. H. French and J. W. Shaver, 
at New York; 

. W. W. DeBerard, E. E. R. Tratman and C. S. Hill, at 
Chicago; 
N. A. Bowers, at San Francisco. 








1920 Uneventful 

in Engineering 

HE year 1920 was an uneventful year in civil engi- 

neering—in the construction industry. In all lines, 
except highway work, construction was below normal. 
Projects outstanding either in magnitude or design 
were rare. 

Though there was little in the way of construction, 
the railroad field may be accorded first place in the 
importance of the year’s developments. The roads were 
returned to their owners for operation, new rates, 
designed to give a 6 per cent return on investment, were 
put into effect, and efficiency greatly increased by the 
co-operation of the public with the very intelligent 
efforts of the management. But much remains to be 
done to bring the railroads up to the demands of traffic, 
and this will require expenditures that will make work 
for every branch of the construction industry, 

Highways take second place. No material abatement 
of construction activity in that line is to be expected, 
though the thinking has reverted from expensive to 
cheaper forms of construction. 

With this emphasis on railways and highways has 
come new interest in the design and operation of rail 
and water terminals. 

In actual accomplishment, judged by magnitude of 
construction and interest of design, first place would be 
accorded the field of hydraulics. A satisfactory water- 
power bill, after almost a decade of bickering, was passed 
by Congress. Excellent progress was made on the 
remarkable Miami Conservancy project. On the Amer- 
ican side at Niagara Falls record-breaking reaction tur- 
bines of 37,500-hp. capacity were put in operation, while 
on the Canadian side work continued on the great 
Chippewa project. On the Pacific Coast projects were 
started or carried along on which a number of records 
will be broken. These include a 220;000-volt transmis- 
sion line, an 806-ft. head on a reaction turbine, 40,000 
hp. from a single vertical-shaft reaction turbine and 
30,000 hp. from a double-overhung impulse wheel under 
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a 1,008-ft. head. At Muscle Shoals work progressed on 
one of the half-dozen largest construction projects in 
the United States—the Government’s big hydro-electric 
scheme. 

In structural lines the organization of the new joint 
committee on concrete and reinforced concrete must be 
recorded. Among miscellaneous projects was the incep- 
tion of the work on the New York-New Jersey vehicular 
tunnel. 

In engineering education there were no notable de- 
velopments, but the schoolmen generally have an inquir- 
ing and receptive attitude that augurs well for future 
development. 

In the field of society organization there is to be 
recorded the launching of the Federated American En- 
gineering Societies, the very great growth of the Amer- 
ican Association of Engineers and the rounding into 
shape of the Associated General Contractors. 

Licensing has entered the stage of general acquies- 
cence, 

By and large, however, the year has been relatively 
uneventful. In the construction industry it has merely 
repeated the general business experience of painful 
progress toward a more normal and sounder footing. 


The Benefits of 1920 
ECAUSE the year 1920 was so unsettled, we are 
likely to overlook its constructive effect. 

Its tendency has been to bring us back to a saner, a 
more conservative basis. The situation, on the whole, is 
sounder. 

Brief consideration will show the contrast clearly: 

The extravagant buying in 1919 has been replaced by 
the conservative buying of the last six months of 1920. 

The over-extended credit situation of 1919 and the 
early months of 1920 has been replaced by the deflated 
condition of the latter half of the year, 

The labor radicalism of the war and of 1919 has 
largely disappeared. Wage reductions have been ac- 
cepted. The talk of industrial control has ceased. There 
is the beginning of co-operation between labor leaders 
and engineers on a sound industrial program. 

The attitude of employers is reasonable. They have 
not taken advantage of the present opportunity, due to 
unemployment, to force down wages sharply. On the 
contrary, there is a desire, if production will justify it, 
to continue present wage levels. 

All these are evidences of calmer, sounder thinking. 

The construction industry, in company with the rest 
of the community, has been going through the same 
settling-down process. Among engineers there is a re- 
turn to serious thinking, to the study and analysis on 
which sound design—-and therefore sound construction 
—are based. The conservative swing in the American 
Society of Civil Engineers is an indication of a more 
settled point of view. 

Contractors take a calm view of conditions. They 
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are not busy, but the outlook is improving. Labor is 
plentiful and more efficient. Credits are easier. Ma- 
terials are coming down in price. Transportation con- 
ditions promise to be better next season. 

Only the members of one of the three major branches 
of the construction industry—the manufacturers—are 
still in a badly disturbed condition. But the reason is 
obvious. The slackening of business has left heaw 
inventories on their hands. The contractor, compara- 
tively, is in an ideal position. He has no inventory, and 


his plant is paid for in good part. It may not be earn- - 


ing, but the financial burden it imposes is relatively 
small. Nevertheless, manufacturers are gradually get- 
ting rid of their stocks and the spring trade will clear 
up the difficulty. 

On the whole, the construction industry is settling 
down, and as a result of the deflation process of 1920 
is in a sounder position today than it was a year ago. 


Troubles Not Yet Over 

N APPRAISING the benefits of the latter half of 

1920, there is no desire to carry the impression that 
all of our difficulties are at an end. We are not yet 
“out of the woods”; indeed, we are far from being out. 

For some years yet the process of working to lower 
levels will be in progress. That will occasion repeated 
disturbances, for it requires budget readjustment by 
every business enterprise and every individual. 

We have made only a small impression upon our war 
debt. Our government expenditures continue at an 
extravagant figure. Taxes are high and probably must 
go higher. 

In Central Europe there is little improvement, while 
the exchanges with the whole of Europe are a serious 
detriment to the marketing of our cotton and grain 
crops. The first step is now being taken in broad-scale 
export-trade financing. It is, however, but a start and 
unless followed by further vigorous efforts is not calcu- 
lated to have any considerable immediate effect on the 
situation. As long as Europe cannot buy our goods, we 
are bound to suffer. 

Even the end of 1921 will not see a permanent stabili- 
zation. The dislocation caused by the world war was 
too great to be wiped out in a three-year period. All 
we can hope to do by the end of the present year is to 
make a further considerable step in the readjustment 
process. 


The Outlook for Construction 

N a time of stress we are especially concerned about 

the future. The question today is—What of construc- 
tion next year? 

Prediction must rest on experience. fundamental 
conditions are sound. Crops have been large, the finan- 
cial situation is well in hand, there is a large withheld 
demand. 

The present depression, as a result, should be short 
lived. So argue, in fact, many of the country’s shrewd- 
est students of business. They expect the present inaction 
to continue for some months, with revival in the spring 
and good business in the latter part of the year. Such, 
for example, is the view of Professor Persons, of the 
Harvard Bureau of Economic Research. Other students, 
such as Judge Gary, look for steady improvement but 
do not attempt to fix a date for the definite initiatio 
of a forward movement. In general, the concensus of 
opinion, such as is expressed in the Review of Reviews’ 


symposium, inclines toward the expectation of a fairly 
active year with a steady upward trend. : 

These views relate to general conditions. Have the 
engineer, the contractor and the manufacturer in the 
construction field equal reason for courage and calm- 
ness, even for optimism? 

A brief review of conditions will help in forming a 
judgment. 

There has been no normal construction year since 
1916--if, indeed, that could be called normal. The 
whole country is under-built. There is work ahead for 
many very busy seasons. 

Whether projects will be undertaken—how much will 
be undertaken at once—depends on the attractiveness of 
conditions; and they are decidedly better now than they 
have been for four years. 

In 1920 materials prices were high; labor scarce, ex- 
pensive and inefficient; transportation disorganized; the 
financial situation Stringent. These were serious bars 
to the effective conduct of construction work. 

By contrast the indicated conditions for 1921 are: 

Lower wages; ample and more efficient labor, 

Lower materials prices. 

Better transportation. 

Easier money; an improved credit situation. 

Materials prices, it is true, have begun to break only 
recently and recessions thus far have been small. But 
the tendency is downward. Transportation conditions 
should be better though we must not expect them to be 
equal to a pre-war normal. That would be too much to 
expect. 

Certainly these favorable conditions should tempt 
owners and public agencies to proceed with construction. 
The factor holding back work is the expectation, always 
an accompaniment of a falling market, of still lower 
prices. But with demand pressing hard on facilities and 
with a set of conditions more favorable than those of 
1920, or 1919, it appears to us inevitable that a good 
volume of construction will be forthcoming. Knowledge 
of conditions will spread during the winter. The spring 
should see an active construction revival. 

Engineers and contractors, then, have as much reason 
for optimism—or at least for calmness and courage—as 
those who base their views on general business con- 
ditions. 


Revival in Railroad Work 

OME contractors are basing high hopes on a large 

revival in railroad building. In this hope we cannot 
share. Highway work there will be—a lot of it; there 
will be municipal and other public-works construction ; 
there will be building work. But in railroad work the 
lagging pace of these many lean railroad years is not 
likely to be much accelerated. The railroads will have 
to be assured of the 6-per cent standard return before 
they will be able to finance improvements on a satis- 
factory basis. The new rates are not producing up to 
the mark set. Therefore the construction program will 
be limited to bare necessities. 

As T. De Witt Cuyler puts it in his article in this 
issue, “Capital expenditure programs for 1921 will of 
necessity be directed mainly at removing situations 
which prevent the existing railroad lines from carry- 
ing maximum traffic over the existing trackage.” 

Intimations to the same effect are to be found 
at the conclusion of the article by Mr. Parmella on 


maintenance. 
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New York’s Building Scandal 
and Organized Contracting 


OR over two months a New York State legislative 

committee has been inquiring into the operations 
of the building industry of New York City. The situa- 
tion, apparently at first merely local and concerned with 
labor organization, has developed into a matter of 
nation-wide import. Not only are there labor rings, but 
rings of contractors and even tighter rings of supply 
dealers. So flagrant were the operations and such is 
the suspicion that similar conditions obtained in other 
cities that the Calder Senatorial committee has secured 
power from Congress for a nation-wide investigation 
of the construction industry. 

The situation, therefore, is now far beyond a matter 
of mere local importance. In particular does it concern 
every one connected with construction in any manner or 
anywhere in the Union. 

Coming just at this time, too, the scandal points to 
a great opportunity for organized contracting. 

In brief, three things have been shown at New York: 

1. That the building-labor organizations were under 
the control of a single individual who brazenly levied 
tribute, for his own pocket, upon contractors and labor 
alike. 

2. Subcontractors through the operations of “open- 
price” associations have been in a position to do col- 
lusive bidding. Pleas of “guilty” on indictment indi- 
cate that in some cases, at least, advantage was taken 
of the opportunity. 

3. General contractors, even some of nation-wide repu- 
tution and operation, have bowed to the rule of the 
labor boss and have either directly paid tribute to him, 
or have done so indirectly by employing only such labor 
as he approved of. The boss, of course, got his return 
in the latter cases by tributes upon his closely controlled 
labor groups. 

4. Materials dealers—possibly also materials manu- 
facturers—through “open-price” associations and other 
forms of agreement have collusively raised prices—have 
raised them to figures not warranted by costs nor by 
the law of supply and demand. 

The sum total of these operations has been to increase 
materially the cost of building operations in New York 
City. 

Particularly is it important to note that a mechanism 
—the “open-price” association—designed to allow the 
exchange of price information while removing those 
operating under it from possible punishment under the 
anti-trust laws, was the favorite means for carrying on 
the price-raising activities of the materials dealers and 
the subcontractors. Obviously, there are advantages 
accruing to industry from the work of industrial asso- 
ciations. Obviously, too, as soon as price exchange is 
started or price discussions are entered upon there is 
danger that price raising will result. This is exactly 
what happened at New York City. 

Manifestly, the chief concern of the construction 
industry is in measures that will prevent a repetition 
of these conditions. Sole reliance on legal measures will 
prove futile. The result of the present investigation 
will be the punishment of some of the participants and 
the temporary suspension of the pirating. In a year 
or two the disclosures will be forgotten, new rings will 
begin to form, and in four years’ time, at the outside, 
the conditions can well again be repeated. 

Engineers and architects are not likely to be effective 


1 


in preventing this sort of thing. They do know of it, 
many of them knew the conditions that obtained at 
New York, but their organizations—unless possibly the 
new federation—are not of the type to take up a matter 
of this kind and fight the case through. 

The contractors alone, as we see it, can prevent simi- 
lar conditions developing in the future. To do that 
requires widespread sources of information, financial 
strength, and an organization of nation-wide scope. 
All of these things the contractors either have actually 
or potentially. They, more than any other single inter- 
est in the construction industry, know what is going on. 
They employ the labor, they employ the subcontractor, 
they buy the materials. Their sources of information 
extend to every city in the land. Their combined finan- 
cial strength is large. Their influence is nation-wide. 

Unto these things must be added a strong organiza- 
tion and strong leadership. Now, for the first time in 
the history of the contracting interests of this country, 
that strong organization and that strong leadership 
seems to be forming. We refer, of course, to the Asso- 
ciated General Contractors. 

Of course, this is not the only one of the great oppor- 
tunities before the association, but it is a big one—and 
it looms large just as the association is apparently 
settling down in organization and preparing for vigor- 
ous functioning. 

For the best interests of the public which buys con- 
struction, whether as individuals, private corporations 
or public authorities, the Associated General Contractors 
needs to grow into a thoroughly well-knit fighting 
agency. If it becomes that it will place the construction 
industry of this country in an enviable position, to the 
benefit of the industry itself as well as of the public. 


Am. Soc. C. E. Activities 

O ACCOUNT of the year’s doings would be com- 

plete without brief mention of the activities of the 
American Society of Civil Engineers. The year has 
been an unusual, even if unfortunate, one. Discussion 
and contest have waged over management policies and 
mechanism. Have not the main purposes of the society 
been neglected? 

Among broadminded men the purpose of discussion 
is to bring out and to clarify to themselves and to others 
the true merits and demerits of proposals. In the 
society’s discussions last year, the contests were taken 
as the medium for personalities, for casting suspicion on 
the motives of opponents, for partisanship that has been 
a reflection on the society and on the members partici- 
pating in the propaganda on both sides. Men otherwise 
fair have in the heat of contest given their opponents 
credit for not one shred of honesty. They have deluded 
themselves into belief that the opposition’s motives are 
entirely selfish—a desire to control the society for per- 
sonal benefit rather than in the interests of the society 
as a whole. Both sides make the charge and both are 
equally wrong. Disinterested onlookers know that both 
parties honestly believe that their victory would be for 
the best interests of the organization and that they place 
the society’s interests first. 

The stage is set for an annual meeting that may be 
unpleasant. We hope that the rabidness displayed in 
private discussion and printed documents will have spent 
itself before that time, and that the meeting may be 
a man-to-man, fairminded, considerate discussion of 
whatever topics are brought up. 
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Benefits From the Strife 
FTER so much strife there should accrue to the 
American Society of Civil Engineers some benefits 
for the time and energy expended. Surely, from the 
standpoint of technical work even a calm discussion of 
internal policies and mechanism for a whole year would 
be deplorable. Under the frenzied temper of the con- 
test, the effect upon the society’s technical wellbeing 
has been mischievous. It has rendered lukewarm those 
whose interest in the society was mainly in its profes- 
sional and technical service. “A plague on both your 
houses,” as one of these members has expressed it. 

The only benefit to be expected from the year’s dis- 
cussion should be agreement upon some ground common 
to the two factions. This result has, we believe, been 
achieved, even though there may need to be further 
discussion before the agreed-upon essentials can be 
expressed in satisfactory constitutional changes. These 
essentials, which both sides approve, are that the choice 
of the districts for their directors must be respected, 
and that the local sections must be developed into virile 
elements of the organization. Now that the conserva- 
tive leadership has accepted these essential principles 
that which remains is agreement upon precise method 
and wording. 

Another result of the year’s strife seems to be that 
the “stand-pat” element is definitely out of a place of 
power. When the organization again functions nor- 
mally it is to be expected that there will be a conserva- 
tive element, but this conservative element, if it be true 
to its pledge, will not be hidebound but will work for 
a widening and intensification of the society’s work. 

The return to a normal functioning is much to be 
desired. New vigor needs to be put into committee 
work and there needs to be a papers committee based 
on the theory of active effort to secure papers represen- 
tative of the important advances in every branch of 
civil engineering rather than upon the old theory of 
indifferent solicitation of papers or of waiting for them 
to be sent in voluntarily. 

Even as the year 1920, despite its disturbances, has 
been of benefit to @1e country and the industrial com- 
munity, so in the American Society of Civil Engineers 
has it, through turmoil, produced good results. There 
is near-agreement on the essential changes required, 
there is less difference in outlook, in program and in 
aim between the two chief articulate and active groups 
in the society. A moderate, sane progressivism seems 
assured. 


The Federation 

OREMOST among the engineering society activities 

of the year has been the launching of the Federated 
American Engineering Societies. Historically, it is a 
development from the occasional inter-society committee 
work begun some years ago. The need for a _ per- 
manent committee being apparent, Engineering Council 
came into being, and that, failing to bring the local 
societies into co-operation with the nationals, led in turn 
to the federation. 

How serious is the failure of the civil engineers 
to join it only the future can tell. The three major 
societies and the locals which are in the organization 
are fully capable of giving the plan a thorough test. 

That there is need for functioning through some clear- 
ing house or centralizing organization is fully conceded. 
Failure of the civil engineers to join was not due to 


lack of appreciation of the need for some unifying 
body (for that was strongly endorsed in the question- 
naire early last year) but rather to traditional con- 
servatism, to the weakness of the presentation made by 
the sponsors of the federation, to the failure to make 
clear in the federation’s constitution the determination 
to keep out unqualified organizations. Had there been 
a representative of the conservative element of the 
Am. Soc. C, E. on the conference committee, ideas might 
have been interjected into the plan that, without chang- 
ing materially the fundamental idea of federation, would 
have won the support of many of the conservative 
members. There was too much “progressivism,” not 
only as to the federation plan itself, but as to the 
personalities responsible for it. The federation matter 
was bound up with an intra-society quarrel. 

Despite the adverse decision, however, on entrance 
into the federation, it is clear to everybody who wants 
to be fairminded that the faiizre of the federation would 
be serious for the engineering profession. It would put 
off indefinitely the day when all societies would co-oper- 
ate harmoniously. Eventually that co-operation will 
come. Some method will be found by which the civil 
engineers will be brought into the fold, even if there 
must be, to accomplish that object, radical change in 
the organization’s constitution. 

We look to the federation, therefore, to become the 
eventual nucleus of any co-operative movement. Should 
it fail, there would be no other alternative than the 
separate establishment or development of a welfare and 
civic-activity body. Of the latter proposal there are 
many supporters. For the present, however, the major- 
ity of the strong elements in the profession have pinnec 
their faith to the federation. 


The A. A. E. 


ROGRESS of the American Association of Engineers 

has been notable during the year. The membership 
has increased from 10,000 to 24,000, making it by far 
the largest engineering society in the country—nearly 
double the size of the next largest. With growth has 
come a softening of the antagonism hitherto shown 
toward the association by many prominent engineers in 
the older national societies. That softening has not 
been due to mere recognition of the power of the organi- 
zation, but to an awakening appreciation that the asso- 
ciation is not radical, that the charge that it was a 


union was without any basis. The study by Engineer- 


ing Council of compensation and of registration—paral- 
leling some of the association’s work—may have had 
something to do with the change in attitude. But what- 
ever the reason it is a fact that the A. A. E. is now 
mentioned in conservative quarters without the former 
denunciation and display of antagonism. 

Internally the association is rapidly maturing. Large- 
scale experimentation, necessary at first, is being re- 
placed by definite operating practice. The intensive 
character of chapter development—with paid secretaries 
in half a dozen strategic centers—is particularly worth 
noting. 

With the 50 per cent increase in dues, which has been 
voted, the association’s influence is bound to increase. 
The year 1920, however, is a landmark not soon to be 
rivalled, for it records the real finding of itself by the 
association and its wide recognition, even by former 
antagonistic circles, as an element that cannot be neg- 
lected in professional organization, 
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N. Y. Section, Am. Soc. C. E. 
PTCHE New York Section of the American Society of 
Civil Engineers is worth recording as a real accom- 

plishment of the year. It is a local organization, it is 
true, but it has a national import, for if it be vigorous 
it will not only cast luster on the society in the nation’s 
metropolis, but will help to solve the problem of weak 
and uninteresting meetings, which has been the bane of 
the New York gatherings for these many years. For- 
tunately, it has been vigorously manned and is vigor- 
ously functioning. It has held three meetings. Each 
one of them was a record breaker, not merely in 
attendance but in the timeliness and technical value of 
the discussions. Very properly, the meetings concerned 
themselves with large local problems, obviously a very 
proper point of attack for a local section. It is not 
too much to say that the coming of the New York 
section has put new life into the society in New York. 

Fortunately, too, the section was launched without 
any of the partisanship which might easily have been 
injected into it. The judicious selection of officers—all 
of them men of unusual ability—representing a good 
balance between the various points of view has resulted 
in an entire absence of that partisanship which, unfor- 
tunately, at the minute is afflicting the society at 
large. 

From every point of view, therefore, the happy inau- 
gural of the New York section is a civil-engineering 
society event of 1920 well worth recording. 


Licensing 


HE year 1920 brought to some finality the question 

of the registration or licensing of engineers. Until 
the beginning of this year there was constant debate 
on the advisability, on the advantages and disadvan- 
tages, of licensing. 

Within the twelve-month, however, the discussion has 
given way to calm acquiescence or indifference on the 
part of former vigorous opponents. -No longer are the 
merits and disadvantages discussed. The outstanding 
fact is that licensing is now accepted as inevitable and 
that its extension to many other states, beside the eleven 
which have it, is to be looked for. 

Such being the case, study from now on will be 
directed toward the administration of the various meas- 
ures. The problem of reciprocal relations between 
states will come to the fore, codes of practice will be 
built up and the administration of the acts refined. We 
are, to use an engineering simile, going from the field 
of construction to that of operation. There will result 
from the operating experiences material for the modi- 
fication of existing statutes. 

Somebody, and it will naturally be a licensing com- 
mittee of the Federated American Engineering So- 
cieties, will need to follow the experiences closely, to 
correlate them, to draw conclusions, and to place the 
experiences and conclusions at the disposal of officials 
administering the laws and also of engineering socie- 
ties in states where changes are needed. The confer- 
ence in Chicago of officials administering engineers’ 
licensing laws and the one in St. Louis of those admin- 
istering architects’ laws show that the officials appreciate 
the need of uniformity. Now that the principle of 
licensing is accepted, it is the part of wisdom to do 
all in our power to render the laws most effective and 
their administration most efficient. 
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Spending Highway Dollars 
IKE all other activities, highway work is recovering 
from the war’s unsettlements. In the era of easy 
money huge expenditures were freely planned. The 
people were free with their own money and placed the 
public’s money freely at the disposal of officials. A 
reversion has set in. The private dollar and the public 
dollar are being more carefully scrutinized. Retrench- 
ment, or at least circumspection, in public expenditures 
is the order of the day. 

The results are seen in the thinking of highway engi- 
neers the country over. That has been clearly brought 
out in the series of articles on “The Trend of Highway 
Development,” published recently in this journal. The 
trend in many sections is distinctly in the direction of 
using a cheaper type of surface, under efficient main- 
tenance, instead of the expensive permanent types so 
universally popular only two years ago. In the Mid- 
dle West the art of gravel-road construction and main- 
tenance is being given careful study—with gratifying 
results. In Illinois, the practice of letting work and 
more work, despite hold-over contracts, has given way 
to a policy of finishing first that which is under way. 
In the New England States, with their long and care- 
ful highway experience, economic problems are to the 
fore. Is it just, they ask, that a small percentage 
of very heavy vehicles should force upon the community 
extraordinarily high construction and maintenance 
costs? 

To commend the soundness of the changed point of 
view is unnecessary. It was bound to come with free- 
dom from the war’s turmoil and its muddled 1919 after- 
math. 


Highway Research 


OTABLE among the highway developments of the 
{ year is the impetus given to scientific research. 
The Bureau of Public Roads continued its studies of 
impact loads and of methods of reducing the water 
content of subgrades. The Pennsylvania highway de- 
partment began laboratory studies of cores cut from 
pavements in service and will take the opportunity 
offered by the removal of these cores to study the action 
of subgrade. A test road of several sections of different 
construction has been built in Illinois and a series of 
subgrade and surface investigations has been under- 
taken. Other states are making observations on the 
capillarity and the compacting of soils and on methods 
of soil treatment to reduce moisture troubles. The 
engineering division of the National Research Council 
in November created an advisory board on highway 
research. 

Surely the unsolved problems in highway work are 
so many that a wide program of research was badly 
needed. It is fortunate, too, that the subject has 
elicited the interest of engineers in so many parts of 
the country. Experimentation is needed under a great 
variety of conditions and by many experimenters, to 
the end that the conclusions may be generally applicable 
and that all of the original thinking available in the 
various highway departments may be brought to bear 
on the task. Scattered experimentation will all serve 
the common end if there be co-ordination in program 
and in the study and interpretation of results. To 
secure that co-ordination is the work of the commit- 
tee of the research council. 
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A Municipal Dilemma 

UNICIPAL governments and taxpayers at the 

present moment face a dilemma. Further post- 
ponement of water-works, sewers, paving, bridge and 
other construction now long in arrears seems suicidal, 
but the labor, material and capital markets are still 
unfavorable, and, worse yet, uncertain. The taxpayer 
blows hct for city improvements and cold against the 
increasing tax burden. 

Under such conditions what shall the city authorities 
do? There is only one safe course: Every municipal 
improvement must be considered first on its own merits, 
then in relation to the merits of all other municipal 
needs. When this has been done a program must be 
adopted—a construction program for several years, care- 
fully adjusted to the relative urgency of various im- 
provements, to the financial condition of the city and to 
the reaction of the proposed outlays on the taxpayers 
and on the credit of the city. 

The financial burden of city improvements can often 
be reduced by seeing that it is properly distributed 
among those directly or chiefly benefitted. This applies 
particularly to (1) all those public works that may prop- 
erly be paid for by assessments for benefits, and (2) 
to revenue-producing utilities. Besides being just, such 
a distribution of cost tends to moderation and dis- 
crimination in the popular demand for improvements. 

The determination of the actual and relative need for 
various city expenditures, the formulation of a corre- 
sponding program and the allocation of costs, are all 
problems that demand careful engineering study. 


Garbage Disposal Uncertainties 

ARBAGE disposal is a municipal activity that at 

the minute involves more than the usual number of 
difficulties. There are so many uncertainties that beset 
costs and revenues that cities having to make a choice 
of methods should take unusual care. That capital 
seems bound to remain high is about the only certainty. 
What will happen as regards labor, materials and sup- 
plies is a matter of conjecture, as is also whether the 
recent slump in the prices of grease, tankage and live 
hogs will be permanent. 

Until conditions become more settled there is strong 
reason for choosing that method of garbage disposal, 
where the choice is open, that involves least capital, 
labor and material, and at the same time will produce 
some revenue to help reduce the cost of disposal and 
can most readily be abandoned in favor of some other 
and better method if one is offered. Taking this into 
consideration there is much to be said for garbage dis- 
posal by feeding during the next few years. The 
installation and operation of incinerators or destructors 
requires much capital and yields no revenue. Reduction 
means still larger capital, labor and material require- 
ments with uncertain revenue for the immediate future, 
besides the possibility of the loss of the entire capital 
investment. Feeding to hogs requires a relatively small 
capital investment and operating expenses that are also 
relatively light as compared with reduction and, v-ry 
much in its favor, the principal capital investment 
required for hog feeding is liquid in character since 
the hogs can always be converted into cash, and they 
form the bulk of the capital investment. 

Finally, in these unsettled times, there is more need 
than ever that cities large and small should be guided 


by competent engineers in everything pertaining to the 
choice, design, construction and operation of garbage 
disposal works, including collection, transportation and 
final disposal. 


The Water-Power Act 

NE of the distinct engineering accomplishments of 

the year just closed was the passage of the water- 
power act. For fully eight years water-power legisla- 
tion had been the subject of strife in each succeeding 
Congress. When finally the conservationists, who proved 
in effect to be actual obstructionists of water-power 
development, were satisfied with the measure it died in 
1919 through failure to bring it to a vote in the Senate. 
At last the measure has gone through with the ap- 
proval of all parties. 

Applications for permits or licenses for development 
under the act have been made at the rate of about 
one a day since the Water-Power Commission was 
organized, which means that 134 projects had been 
entered up to Dec. 25 for more than 12,000,000 hp. 
This development would cost well over a billion dollars 
and represents 40 per cent more power than the esti- 
mated water-wheel production of the country today. So 
far as intentions go, then, the new federal water-power 
policy has proved successful. Jn actual construction 
nothing whatsoever has resulted; in fact, no license or 
permit under the act has yet been issued nor is there 
much prospect of many being issued until the commis- 
sion is given the money, for which it is now asking 
Congress, to make the investigations and surveys 
required under the law. 

The number and distribution of the applications, 
however, indicate a lively interest in hydro-electric 
development. Undoubtedly many of the proposed 
projects are merely promoters’ dreams and others— 
such, for instance, as the much advertised 3,000,000-hp. 
development of the Colorado River above the Grand 
Canyon—are far ahead of any present intentions, but 
most of them must represent honest prospects which 
will proceed just as fast as money can be obtained. 
The state of the money market is the main retarding 
influence in water power today and it operates nearly 
as actively under the present water-power act as it 
would under the old restricted government regulation. 
Not until money eases up will the real test of the new 
act come. Meanwhile several amendments of the act 
are before Congress. Most of them are of a routine 
nature and of little importance except that if passed in 
proper form they may serve to remove the doubts cast 
on the act’s validity by the peculiar circumstances of 
its signing. The irregularity of this signing has been 
consistently ignored by most of those connected with 
the law, but there are some who fear injunction or 
other delaying tactics at a critical time in the prosecu- 
tion of a project under the law and would prefer to 
see all doubts as to its validity removed. 

It was freely predicted during the campaign for the 
act that the rush to build power plants would be imme- 
diate. Conditions beyond the scope of the act have 
served to retard any such rush, but the prospects for 
deveiopment as indicated in the applications seem to 
show that the work will be undertaken when conditions 
are ripe. Actual permits and work started will be bet- 
ter evidence than promises to start, but the multitude 
of applications and the amount of power involved in 
them augur well for future extensions. 
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Financial Situation of the Railroads and Its Effect 
on Improvment Policies 


Returns From New Rates Thus Far Justify Only Such Improvements as Are 
Necessary to Put More Traffic Over Existing Tracks 


3Y T. DE WITT CUYLER 


Chairman, Association of Railway Executives 


N A country growing like the United States and 

with such great possibilities the job of building up 
- ilroads, to keep pace with the development of the 
country’s business will never be ended in our time. 
Man never is, but always to be blest.” 

The decision of the people of the United States in 
‘avor of legislation establishing private ownership and 
government control, though the Transportation Act 
of 1920, has been adoptec for these reasons: 

1. To assure to the public adequate railroad serv- 
ice and to preserve in railroad management and 
work that spirit of individual enterprise, eco- 
nomical administration and competitive emulation 
in good service which is lacking in governmental 
work. 

2. To establish rates which will not only be fair 
to the public but establish and preserve the credit 
of the railroads so as to insure their extension in 
localities where new lines are needed and the ex- 
pansion of equipment and facilities where railroads 
are already established, so that the needs of the 
entire nation may always be met. 

8. Last, but not least, to maintain skilled person- 
nel and to maintain a high morale in a system 
which preserves American traditions and one which 
has given to America, notwithstanding the ex- 
periences of the war and the resulting increase of 
rates, a railroad service cheaper and better than 
any other in the world. 


RETURNS FROM NEW RATES 


The new rates, made effective by the Interstate Com- 
merce Commission Aug. 26, had as a major objective 
the establishment of railroad credit. These rates 
were based, necessarily, upon a volume of traffic deter- 
mined by estimate. This volume, however, may or may 
not be actually developed by the business of the coun- 
try. The roads have no guaranty of earnings under 
the act. 

The ability of the railroads to engage in any expan- 
sion program of large dimensions is dependent upon two 
things: 

1. The actual achievement of a 6-per cent earn- 


ing power as contemplated by the Transportation 
Act, and 

2. A world-wide readjustment of the conditions 
of money and credit which would give an industry 
with a 6-per cent earning power the necessary 
standing in the investment market to command 
large funds. 


We have at this writing only two months’ complete 
returns of earnings under the present rates. But those 
for October, which was the biggest. traffic month in 
the history of the country, indicated that the carriers 
were still over $20,500,000 a month away from a 6-per 
cent earning power. The October figures showed earn- 
ings of 4.9 per cent on the $18,900,000,000, which is 
the tentative property valuation of the Interstate Com- 
merce Commission for rate-making purposes. At pres- 
ent there is a seasonal falling off in traffic. 


As the carriers would be loath to attempt to make up 
this deficiency in net income by asking for a further 
increase in rates, the attainment of the 6-per cent 
earning power will be dependent on the ability of the 
roads during the coming year to make still further 
substantial economies and increases in efficiency. 

The capital expenditures programs of the railroads 
for 1920 and, so far as one can see, for 1921, have 
been, and will of necessity be, programs directed mainly 
at removing situations which prevent the existing rail- 
road lines from carrying maximum traffic over the 
existing trackage. 

Steady development for many years in heavy-power 
locomotives has left the country considerably deficient 
in adequate engine, roundhouse and repair facilities, 
and has cramped many freight yards and made many 
existing sidings inadequate. 

In general, therefore, the expansion of these facil- 
ities—lengthening of sidings, new sidings, automatic 
signals, better train dispatching facilities, the further 
application of superheaters, and other devices increas- 
ing or economizing power, and the elimination of or 
widening of limiting tunnels, reducing grades, flatten- 
ing curves, reinforcing rail, ballast, trestles and bridges 
for the use of heavier power, constitute the main items 
of work now being carried forward and to be carried 
forward during the coming year. 

Lack of adequate terminal capacity is recognized as 
one of the most important aspects in which the rail- 
roads are not in advance, if even abreast, of the devel- 
opment of the country. A number of important 
improvements in terminal capacity are now in process 
of construction, notably the grain elevator of the Penn- 
sylvania at Baltimore and the coal pier of the Western 
Maryland at the same city. 

Other important projects on foot are: 

1. The application of heavier power to the Chesa- 
peake & Ohio Railway Co. 

2. The building of a double track on the ruling 
grade of the Virginian which will almost double its 
coal-carrying capacity. 

3. Three big freight yards on the New York, 
New Haven & Hartford. 

4. The elimination of a limiting tunnel on the 
Delaware & Hudson. 

5. The extension of the Louisville & Jefferson 
bridge. 

6. The building of a cut-off on the Kanawha & 
Michigan. 

7. Shortening curves and reducing grades on the 
Norfolk Southern. 

8. The enlargement of yard and engine facilities 


on the Texas & Pacific and the Wheeling & Lake 
Erie. 


All told, it is estimated that the carriers are expend- 
ing some $250,000,000 upon such improvements, of 
which about $70,000,000 is being financed by loans from 
the fund provided by the Transportation Act and most 
of the remainder out of earnings. 
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The railroad companies have ordered approximately 
50,000 freight cars this year. Of these, some 15,000 
will be refrigerator cars, there having been no net 
additions to this class of equipment for some years, 
and there having been no refrigerator cars constructed 
at all during the entire twenty-six months of federal 
control. 

The companies either have ordered or are making 
the financial arrangements to purchase approximately 
1,500 additional locomotives and about 1,200 passenger 
cars. The total cost of this equipment is approxi- 
mately as follows: 

45,000 Freight cars ......... @ $ 3,000 each. .$135,000,000 


15,000 Refrigerator cars ....@ 4,500 each.. 67,500,000 
1,500 Locomotives ......... @ 70,000 each.. 105,000,000 
1,200 Passenger train cars..@ 35,000 each.. 42,000,000 


ON as i $349,500,000 


In addition to this, the Pullman Co. is building 
500 Pullman cars this year, none having been built 
during the period of federal control. 

In addition some rather extensive development of 
railroad piers is in contemplation in the harbor ter- 
ritory of New York City, but whether or not this can, 
be carried forward until the railroads are really earn- 
ing a 6-per cent return and on that basis are able 
to attract large investment of new capital is a question 
which cannot at this time be confidently answered. 

With regard to equipment—its present high cost will 
probably put a premium upon the reconstruction of old 
equipment to an unusual extent, while the higher effi- 
ciency with which the companies recently have been 
able to use cars and locomotives will probably reduce 
the amount of new equipment which they feel justified 
in purchasing at present prices. 

ECONOMY NECESSARY 

The economy of the carriers in making only minimum 
expansions in equipment and facilities at the present 
time is ultimately to the interest of the public as well 
as the railroads, as it will prevent getting into the 
property value of the railroads (on which the rates 
of the future must be based) a relatively large amount 
of property at the present excessive prices. 

With readjustment of investment conditions, and 
ampler earnings, the railroads will undoubtedly proceed 
with more confidence, but until then sound policy on 
their part was well expressed by Interstate Commis- 
sioner Aitchison in his speech in Washington on Nov. 
10, when he said: 

“The present financial situation coupled with the 
apparent downward trend of construction costs makes 
it seem prudent not to engage upon any undue or avoid- 
able construction program until conditions become more 
normal ae 

While a great deal has already been done by the car- 
riers the following general considerations should be 
taken into account: 

1. The railroads could certainly not be expected 
to expend the money until they receive it, but it 
can hardly be claimed that the railroads are in 
actual receipt of any great benefit as yet, nor could 
they possibly have already expended any large 
amounts from recently increased rates. 

2. The transportation Act provides for the next 
two years that rates shall be fixed by the Inter- 
state Commerce Commission which will provide net 
earnings equal to 53 per cent of the value of the 
property. This, generally speaking, was for the 
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purpose of a return to the investor and an im- 
provement in credit, and an additional 4 per cent 
of such property value to make provision in whole 
or in part, for improvements, betterments, or 
equipment. From the figures so far obtainable, 
few railroads have realized from the increased 
rates and fares a return of 54 per cent, much less 
one-half of one per cent to be devoted to better- 
ments. 

3. Taking the matter of equipment—a perma- 
nent investment at the present high costs and high 
rates of interest involves a continued high charge 
to provide the necessary return. Expressing the 
idea in other words, a box car bought now for 
$3,300 on 8 per cent money would require an earn- 
ing of $264 for interest alone, and would require 
much higher rates of freight to make such a return, 
than for the same car bought for $2,500 at 5 per 
cent money, for which the interest charge would be 
$125 per year. 

I do not mean to contend that the matter of prices 
is more important than service, but it should be made 
clear that economy is unavoidable, as the credit founda- 
tion for large expenditures at present prices has not 
yet been established. The policy of the carriers, there- 
fore, will have to be for a time, to some extent, to feel 
their way. 

At the same time the more efficient use of present 
facilities, the betterment of their maintenance the 
reconstruction of old equipment, and the steady, even 
though small, acquisition of new equipment, will assure 
at least a considerable and steady improvemen’ in 
service. 

While with regard to the provision of new facilities 
and additional equipment for 1920 the results are not 
as great as the railroad companies would have desired 
and as they expect them to be, I feel that the carriers 
so far have fully met their responsibilities in this 
difficult period of national adjustment. 

The year 1920 has been the record year of American 
railroad operation. Not only has a larger gross ton- 
nage been moved than ever before, but new records 
have been established in the amount of transportation 
gotten out of each car. Even during the war year of 
1918 the highest performance was 494 ton-miles per 
car per day, while for August, 1920, the average was 
557, and for September and October, 565. 


RESULTS SINCE MARCH 1 


In the nine full months since the government turned 
back the railroads to their owners on March 1, the rail- 
road companies under private operation have: 


1. Increased the average movement per freight 
car per day 6.3 miles—from 22.3 to 28.6 miles. 

2. Increased the average load per car 1.7 tons— 
from 28.3 to 30 tons. 

3. Made substantial reduction in the number of 
unserviceable locomotives. 

4. Reduced the accumulation of loaded but un- 
moved freight cars from 103,237 on March 1, to 
21,991 on Dec. 3, of which only 6,386 were detained 
because of the inability of the railroads to move 
them. 

5. Relocated approximately 180,000 box cars 
from the East to the West for the movement of 
farm produce. 

6. Relocated approximately 180,000 open-top 
cars from the West to the East to keep up the 
production of coal. 

7. Moved the third highest coal production in 
the history of the country. 

8. Spent over $500,000,000 extra on improving 
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the maintenance of tracks, bridges, cars and loco- 
motives. 

9, Contracted to spend about 250,000,000, 
largely out of earnings, for additions and better- 
ments to promote the movement of cars. 

10. Made arrangements to purchase approxi- 
mately 50,000 new freight cars, 150 new locomo- 
tives, and 1,000 new passenger cars. 

11. Begun the reconstruction of thousands of old 


cars. 
12. Moved—with a deteriorated plant, under dis- 
turbed labor and busincss conditions—the largest 
volume of traffic ever known in a single year, with 
the highest efficiency yet achieved, and with a mini- 
mum addition to the value of the property on which 
the public has to pay a return through rates. 
With this record for 1920, despite its adverse condi- 
tions, I see no ground for pessimism as to the future of 


private operation of the railroads. 


Existing Water-Works Conditions 
and Needed Planning 


Postponement of Betterments Because of War and 
Post-War Conditions Have Resulted in Wide- 
spread Inadequacy of Service 


By GEORGE W. FULLER 
Consulting Engineer, New York City 


ATER-WORKS in many American cities were 

operated under severe stress during the war. High 
prices of labor and materials, restricted transportation 
facilities for all materials and supplies, reductions in 
net operating revenues, and inability to sell securities 
or to obtain necessary legislation, have prevented nor- 
mal extensions and betterments for about five years. 
Depleted operating personnel, deferred maintenance to 
an abnormal degree, and increased water consumption 
due to war industries and to lack of vigilance in re- 
stricting waste and needless use, have been factors 
contributing to present predicaments. As a result the 
margin between peak demands of water consumption 
and the capacity of supply works is rapidly becoming 
inadequate in many cities. In some the margin is de- 
plorably small because it will be difficult to supply the 
needs of the growing communities during the period 
necessary for financing, designing and building neces- 
sary extensions and betterments. 

In large cities these conditions are ordinarily of 
more significance than in small cities because longer 
periods are required to provide remedial measures. In- 
dustrial cities, where manufacturers use the city water 
supply, are more involved than those communities 
which are not required to furnish much water for the 
industries, or where the more sizeable establishments 
can get water supplies of their own. This aspect is 
of practical importance because no community will in- 
tentionally restrict its future industrial growth on ac- 
count of inadequate water supply facilities. 

Postponements of betterments have occurred in all 
types of plants, both municipally and privately owned. 
But some of the latter are in a more serious condi- 
tion than those of the former class. Decreases in their 
net earnings and uncertainties as to future income 
have made it impossible for them to finance new works, 
and the outlook in some instances is very precarious 
both for the plant owners and those desiring service 
from them. , 
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The present inadequacy of water service involves 
both quantity and quality of supply. The danger stage 
for many water plants is being approached in one or 
the other of these aspects, or both. 

Before the war water-works extensions and _ better- 
ments on a sizeable scale were under consideration or 
execution at San Francisco, Winnipeg, Toronto, Mon- 
treal, Providence, Hartford, New York, Wilmington, 
Washington, Richmond, St. Louis, St. Paul, Detroit, 
Cleveland and numerous smaller cities. The projects 
were at various stages of inception or completion. Some 
went forward but others were halted by the war where 
that was permissible or necessary. Stringent need 
caused Winnipeg to complete its new supply during the 
war period. 

Since the armistice reports have been made or other 
steps taken as to water supply betterments at San Fran- 
cisco, the Oakland district, Kansas City, St. Paul, Mil 
waukee, Chicago, Detroit, Grand Rapids, Saginaw, Cleve- 
land, Buffalo, Columbus, Memphis, Nashville, Knoxville, 
Atlanta, Baltimore, Wilmington and Philadelphia. Other 
cities are considering the matter and are endeavoring 
to get betterments under way. 

The metropolitan district of northern New Jersey 
is facing a deplorable lack of water-works facilities, 
notwithstanding the fact that the Wanaque reservoir 
has recently been put under contract by the city of 
Newark. In portions of this district the general situa- 
tion is distressing because the margin in capacity of 
supply works is insufficient to provide safely for local 
needs during the period required for financing and 
installing new supply works. The problem is still fur- 
ther complicated by some of the works being owned by 
private companies which are apparently unable to 
finance extensions, or to make satisfactory arrange- 
ments for the sale of their properties to the municipali- 
ties, or to effect negotiable programs for joint under- 
takings where the municipalities would build new sup- 
ply works for delivering water to the local distribution 
systems. Such conditions usually spell delay and dis- 
aster unless practical co-operative programs are de- 
veloped in fairness to all concerned. In this connection 
our thoughts revert to the successful program started 
some twenty-five years ago by the Massachusetts Metro- 
politan Water Board for the benefit of Boston and its 
suburbs. 


INADEQUATE RECOGNITION 


The foregoing illustrations as to localities, where 
water-works conditions demand prompt and efficient 
attention, are obviously far from complete. It is known 
that a great many small cities and towns, particularly in 
the West, have had recent difficulty in getting water. 
Some towns in Kansas are so deficient in their water 
supply at times that they are obliged to ship in water 
by tank cars for domestic consumers. Even in the 
face of careful investigations some cities are finding it 
hard to formulate a program for providing an ade- 
quate water supply within their financial reach. 

Small towns can be more quickly provided, from an 
engineering standpoint, with new works than large 
cities. But financially and as to the readiness with 
which public opinion can be crystallized behind a defi- 
nite project, it is frequently the case that difficulties are 
relatively greater and perhaps more bothersome for 
small than for large communities. 
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During the past five years high costs and other 
obstacles to making replacements and building new 
works have caused a general postponement of water- 
works improvements. The resulting conditions as to 
water-works facilities are approaching the danger state 
to an extent far greater than has been generally rec- 
ognized either by officials or by the public. When 
the line of demarcation between adequate and inade- 
quate service is once passed it is frequently most dif- 
ficult to recross it again, both as to time and money. 

WARNING NECESSARY 

For the safety of the public a warning must be 
sounded urging that shortcomings in water supply 
facilities be investigated and placed clearly on record 
in various communities, where present or prospective 
deficiencies -exist. Engineers have a service to per- 
form during this reconstruction period in the formula- 
tion of sound public policy in this field. Collectively 
they should be more capable than any other group of 
men in getting the essential facts appreciated by local 
officials, civic organizations and the general public. But 
to attain this end they must forego their tendency to 
dilute their findings with needless technical details. 

Reports should be based not only on sound engineer- 
ing data and principles but they must be adjusted to a 
feasible financial and legislative program. 

During the war and the later period of rising prices 
and of other handicaps to construction work there were 
reasons why many communities allowed their water 
situation to carry on as best it could. With the pres- 
ent period of falling prices and of unemployed labor 
it is inexcusable for officials to neglect this subject any 
longer. 

One of the most important steps to be taken at the 
outset in viewing a water-works undertaking is to see 
that a well considered program of operating economies 
and efficiencies is put into practical effect. In particu- 
lar does this relate to curtailing needless waste. 

In many communities it is far cheaper and quicker to 
save a million gallons of water now being wasted than 
it is to install facilities to increase the capacity of the 
existing works by such a volume. Since the armistice 
progress has not been rapid in many places in restoring 
operating conditions to a pre-war basis and there is 
much that can and should be done to conserve present 
facilities. 

FAR-VISIONED PLANNING NEEDED 


One of the great difficulties with American water- 
works has been that too frequently they have been built 
piecemeal, in conformity with the views of the par- 
ticular personnel in charge at the time, and without 
reference to either past or future programs for con- 
nected procedure. At Boston, New York, Cincinnati, 
New Orleans and some other places well-conceived 
plans for a long term of years have been prepared 
and new construction adjusted to such a program. 

As a part of effective city planning such undertak- 
ings are essential and well worth their cost. There 
are many cities in the country today that will do well 
to set about at once to make the most they can of their 
present water-works facilities and at the same time 
to lay out a definite, general program for future water 
requirements which should be specifically adopted and 
carried into execution regardless of changes in loca! 
administrative bodies. 


The Water Supply of Barranquilla, 


Columbia, South America 


Intermittent Operation Permits Draining of Syster 
—Fuel Is Wood and Getting Scarcer— 
Filter Plant Projected 


By GEORGE C. BUNKER 
Sanitary Engineer, Balboa Heights, C. Z. 

oo recently the raw turbid Magdalena River 

water was delivered unsterilized to the citizens 
of Barranquilla, but a chlorination plant now protects 
the user and plans have been made for a purification 
plant. Three steam pumps located in a station on the 
Magdalena River opposite the center of the city dis- 
tributes the water directly to the consumer, the excess 
flowing into a 900,000-gal. reservoir. 

The pumps are operated only 10 to 12 hours daily 
starting between 1:00 and 3:00 am. This system of 
intermittent pumping calls for the installation of in- 
dividual service tanks of sufficient size to hold a sup- 
ply to cover the demands during the non-pumping 
periods. When the pumps are shut down the valve on 
the discharge line from the reservoir is closed to hold 
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FILLING STATION FOR WATER PEDDLERS 


the water in reserve for fire protection, and a large 
part of the distribution system is therefore drained 
during the non-pumping period. As a large number of 
taps are always left open, a large amount of air must 
be expelled from the system when the pumps are started. 
Water hammers frequently open the joints and start 
many leaks. 

Due to the non-development of coal mines and the 
oil fields and to the lack of transportation facilities, 
wood is used as a fuel throughout the city. It is cut 
on the watershed of the Magdalena River and brought 
to the pump station in small sail boats. The price 
has advanced from $2.50 per cord in the latter part of 
1919, to $4.50 and $5 in the first half of 1920. Further- 
more the deliveries are daily becoming more uncer- 
tain due to the gradual depletion of the forests border- 
ing on the river. This condition is not surprising when 
one stops to consider that all of the industrial plants 
have used wood as fuel since their installation and 
that the river boats use the same fuel. It is pre- 
dicted by the business men of the city that crude oil 
of the country will be available for fuel within a year. 

No meters are in use on the 4,000 services, the 
charges being based on the size of the service pipes. 
For example the respectivercharges for }-in. and j-in 
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services are $1.50 and $1.80 
per month, with no re- 
strictions on the amount of 
water used. Galvanized- 
iron pipe screwed directly 
into the cast-iron mains is 
used exclusively for ser- 
vices. The average life 
is four to six years. As 
is the case with many South 
American cities there are 
no fire hydrants. 

The poor people on the 
outskirts of the city are 
supplied from public 
hydrants known as_ pilas 
from which casks or other 
containers are filled and 
the water is then peddled on 
burros. An employee of 
the water company is TINAJA (WATER JAR) 
stationed at each hydrant UNDER AMERICAN-MADE 
tn: colnet: the dhmees a Se. HOUSEHOLD FILTER 
for each cask of a capacity of 3 gal. The same amount 
of water is retailed for 6 to 10 cents. 

The river water is muddy and of moderate hardness 
during the greater part of the year. During the ex- 
treme low stages in February and March the turbidity 
decreases to a minimum, but during the same period 
salt water from the ocean works back up the river past 
the intake. In some years a salty taste is noted. 

Up to June, 1920, no method of purification was em- 
ployed by the water company, but during that month 
a chlorinator was installed as a result of an investi- 
gation and recommendations made by the writer in 
the latter part of 1919. Preliminary plans, estimates 
of cost and a detailed report on the purification of the 
water supply have also been submitted by the author 
and are under consideration. It is probable that the 
first steps toward the construction of a purification 
plant will be taken during 1921. 

Epidemics of dysentery have been frequent and the 
death rate of children has been excessively high, but 
contrary to what would be expected the death rate from 
typhoid fever has been comparatively low. 

The better class of inhabitants use in their resi- 
dences small American-made filters containing hollow 
cylinders of diatomaceous earth through which the 
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water is forced by the pressure maintained in the dis- 
tribution system. In office buildings and factories, fil- 
ters of the same type but of a larger size are in use. 
These filters will easily remove a turbidity of 400 p.p.m. 
(not to be taken as a maximum), leaving the effluent 
clear and sparkling with a true color of 10 to 25 parts. 
Bacterial examinations of the effluents from several of 
these filters indicate that the bacteria were reduced 
to from 0 to 10 per c.c. from 4,000 per c.c. in the raw 
water, and that members of the B. coli group were ab- 
sent in 50 c.c., provided that the stones were free from 
cracks and were carefully cleaned each day and that 
the gaskets were in good condition. 

It is customary to allow the effluent from the filter 
to drop into a large red-colored earthenware vessel, 
known as a tinaja, which will maintain the water at a 
temperature lower than that of the air due to the cool- 
ing produced by the evaporation of the moisture on 
the outside surface. 

Prior to the introduction of this type of filter large 
blocks of porous stone were employed. These were 
hollowed out in order to hold a few gallons of water 
and were supported on a framework of wood at a 
suitable height above a tinaja. It is necessary periodi- 
cally to clean these stones with a soft brush in order 
to remove the sediment which fills the pores and pre- 
vents the passage of water. 

The majority of the poor people use the water as it 
comes from the river without attempting to purify it 
beyond allowing some of the mud to settle out in a 
tinaja. A few people add a certain species of cactus, 
which grows wild, in order to clarify the water in a 
manner similar to that resulting from the use of alum. 
Flaxseed is also used to a limited extent for the same 
purpose. 

There are two bottling works which sell artifically 
carbonated waters, derived from wells drilled in the 
limestone formation. The waters are hard and the salt 
content is high, but it is advisable for travelers to drink 
them while stopping at the hotels. 


Plastering Code to Be Written 

In collaboration with various people in the plaster- 
ing industry, the United States Bureau of Standards 
has undertaken to write a national plastering code 
which will contain specifications for all materials used 
in wall plaster, with directions for their use. The 
results of the work will eventually form the basis of a 
Bureau publication. It is intended to be in such shape 
that it may be adopted by the municipal and state legis- 
lative bodies in the preparation of building codes. To 
assist the bureau in the work there has been called 
together a conference of representatives of the Port- 
land Cement Association, the National Brick Manu- 
facturers Association, Hollow Tile Building Association, 
Associated Metal Lath Manufacturers, National Lumber 
Manufacturers Association, Gypsum Industries Associa- 
tion, National Lime Association, National Association 
of Sand and Gravel Producers, Contracting Plasterers 
International Association, Operative Plasterers and 
Cement Finishers International Association, Wood, 
Wire and Metal Lathers International Union, National 
Board of Fire Underwriters, Ur.‘ted States Supervising 
Architects Office, amd the American Institute of Archi- 
tects. 
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Maximum Traffic Service the 
Highway Tendency of 1920 


Pavement Construction Curtailed and Construction 
of Permanent Grade With Temporary 
Surfacing Greatly Increased 


‘ERVICE to traffic was the dominant idea in high- 

way improvement in 1920. This is indicated (1) by 
the tendency to spread construction expenditures over 
a large mileage of grading and gravel surfacing instead 
of confining them to a small mileage of highly improved 
road; (2) by a wide extension of patrol maintenance, 
and (3) by increased attention to traffic investigation 
and control. 

PAVEMENT CURTAILED 


Actually there were more miles of paved road con- 
structed in 1920 than in any previous twelve months of 
road building, but only a fraction of the construction 
contemplated was undertaken and not more than half 
of the work undertaken was completed. 

Curtailment was compulsory in most instances. There 
were not enough contractors to construct the mileage 
planned, but the greater obstacle was lack of railway 
transportation for materials and equipment. Again, 
because of the lack of materials and contractors, com- 
bined with high prices and wages, the prices asked for 
construction were felt to be more than the public 
could pay and planned programs were voluntarily cur- 
tailed. There was no lack of money for construction, 
but where this money had to come from the sale of 
bonds so great a discount, generally, had to be allowed 
that the charge per mile for financing paved roads 
was excessive. This was a final reason for curtailing 
their construction. 

Supporting all these specific reasons for reducing 
paved road mileages, there was the general conviction, 
in many sections of the country, that money should not 
be expended on a small mileage of highly improved 
highway until traffic was well served by a large mile- 
age of highway moderately improved by grading and 
temporary surfacing. 


PERMANENT GRADE INCREASED 


There was, then, last year in all states having large 
mileages of unimproved main roads—despite curtailed 
paving operations—a large increase in highway con- 
struction. In many states this construction exceeded 
a thousand miles and in some states it approached two 
thousand miles completed to permanent grade and, in 
large part, gravel surfaced. This construction was 
possible because it could be conducted, largely, regard- 
less of railway transportation. Local gravel pits 
supplied the surfacing, and the equipment required and 
the construction talent called for were of less special 
character than are necessary for paving operations and 
were, therefore, more generally available. This con- 
struction also was largely permanent. Wherever it 
prevailed as a definite improvement policy the old roads 
were built to final gradient and width and provided with 
permanent drainage; even the surfacing possessed a 
permanent value as a subbase for pavement when traffic 
demands this final improvement. 

Quality production, prior to hard surfacing, of per- 
manent grade and temporary surfacing was the con- 
struction policy particularly of those states having a 
large mileage of unimproved main roads. These states 


comprise most of the Mississippi Valley, the Far West 
and the South and parts of the East. 

In states where main highway systems have been 
largely improved new construction has of necessity 
meant replacement with a more permauent structure 
or widening and strengthening the existing permanent 
surface. New York and Pennsylvania represent the 
extremes of policy. New York practically ceased con- 
struction except on work already in progress; Penn- 
sylvania undertook new construction until, with the 
contracts brought forward from 1919, it had over a 
thousand miles of paved roads in progress. Briefly, 
New York values the needs of traffic at less, and Penn- 
sylvania values them at more, than the market price 
of heavy-traffie paved road construction, 


MAINTENANCE EXTENDED 


Irrespective of construction policies, the extension of 
maintenance was universal. Wherever there was state 
control of construction, patrol maintenance was inau- 
gurated or extended. With this extension there has 
come the new conception that maintenance is not merely 
the task of restoring and repairing highway structure, 
but is the business of facilitating travel by highway. 
Within this broader meaning are included all activities 
which increase the length of time when, and the safety 
and ease with which, all the highways may be traveled. 
Marking of routes, snow removal, planning detours and 
conducting repairs so as to block the road are all 
maintenance duties under the extended meaning. 

Methods of patrol maintenance exhibit an improve- 
ment in the greater use of machinery, particularly of 
motor trucks and tractors, and in the selection of better 
qualified patrolmen. Truck and tractor patrol, by 
lengthening the section which can be traveled, have 
helped to meet the problem of labor shortage. They 
have, however, not demonstrated that they are mate- 
rially cheaper than team patrol. The year’s experience 
strengthens the conviction that it is the character and 
skill of the patrolman which determines the quality 
of maintenance, and these can be secured only by 
careful selection and by holding the men by adequate 
pay. 

Snow removal and drift prevention are the eutstand- 
ing development of 1920 in traffic maintenance. Prac- 
tice in Pennsylvania exemplifies the best methods. It 
involves prevention of drifts by snow barriers, organi- 
zation and equipment of patrolmen to remove snow, and 
prompt removal as fast as the depth reaches 6 in. In 
surface maintenance of gravel roads the year’s experi- 
ence demonstrates that success depends on continuous 
and persistent attention and not on special equipment. 


MISCELLANEOUS DEVELOPMENTS 


Traffic—Traffic has come to be considered the master 
problem in highway development. In 1920 the study 
of road failures from traffic demonstrated beyond ques- 
tion, if there were room for question before, the neces- 
sity of weight regulation of motor-truck traffic if 
present road structure is to have a reasonable life. The 
need of regulation was first experienced in the heavy- 
traffic manufacturing states of the East, but it has also 
appeared in the prairie road states of the West. Occa- 
sional heavy-truck travel, perhaps less than 1 per cent 
of the total truck traffic, accomplishes ‘the damage. 
Opinion generally has settled upon legislation restrict- 
ing weights as the most practicable remedy, and such 
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legislation has been drafted by a number of highway 
departments for consideration at coming sessions of 
state legislatures. 

Consideration of traffic problems has, however, dur- 
ing the last year proceeded far beyond weight regula- 
tion of vehicles. It is perceived that the matter is of 
such importance as to demand a comprehensive and 
accurate study by every state. Opinion is coming to the 
agreement that without such studies there is no sound 
basis for highway legislation, appropriations, organi- 
zation and design. 

Design Tendencies—Thought on highway design in 
1920 exhibited a radical departure toward design in 
detail. This is particularly true in reference to founda- 
tion design. Studies of soil physics have created a 
strong conviction that a road foundation must be a dif- 
ferent structure for each character of subsoil. They 
have also indicated that with subsoils of high capil- 
larity safety of design can be secured only by treating 
the natural soil to reduce capillarity or by replacing 
it with a more stable material. These conclusions from 
the study of soil physics are supported by service studies 
of paved roads in a number of states. In highway 
design in 1920 the notable development has been the 
preparation made by important road-building states to 


To sum up the highway tendencies of 1926: There is 
an effort to get for the public the maximum amount of 
traffic service with the funds available. This, the engi- 
neers are trying to accomplish by building more miles 
of less expensive surfacing, by maintaining roads ade- 
quately, by keeping them open in winter and by initiat- 
ing studies and movements looking toward preventing 
a very small amount of traffic doing the greater part 
of the damage. 


Properties of Crane Girder Sections 
By JOHN H. SAWKINS 
Schenectady, N. Y 
RANE girders composed of a single I-beam stiff- 
~ ened by a horizontal channel attached close to the 
top flange are listed in the accompanying table. The 





location of the gravity axis of the section is referenced 
both vertically and horizontally by three different di- 





PROPERTIES OF I-BEAM CRANE GIRDERS WITH LATERAL STIFFENING CHANNELS 


Section of Girder Axis I-1 Axis 2-2 
Depth and Weight Per Foot Area vi v2 us I Zz 23 zs I 
I-Beam Channel 
| 8x18 6x8 van 4.46 3.54 1.54 61.21 2.965 5.17 1. 035 32.96 
2 8x18 8xh13 8.68 4.547 3.453 1.453 62.35 3.595 6.54 0.405 71.20 
3 9x21 6x8 8.69 5.04 3.96 1.96 92 38 3.03 5 28 1.30 35.26 
4 9x21 9x133 10.20 5.22 3.78 1.78 95.29 3.94 7.37 0 39 104.47 
5 9x21 8x11h 9.66 5.16 3.84 1.84 94.25 3.60 6.71 0 73 75.06 
6 10x25 6x8 9.75 5.60 4.40 2.40 133.84 3.085 5.40 1.575 37.80 
7 10x25 8x11} 10.72 5.76 4.24 2.24 136.87 3.635 6.85 1.025 78.90 
8 10x25 10x15 11.83 5.89 411 2.11 139 84 4 265 8 22 0.395 147 70 
9 12x31} 8x14 12.61 6.91 5.09 3.09 245 81 3 615 7.06 1.385 84 70 
10 12x31} 10x15 13.72 7.09 4.91 2.91 251.96 4.175 8 50 0 825 156 75 
a 12x31} 12x20 15.29 7.31 4.69 2.69 259.35 4.945 9 73 0 055 276 50 
12 15x42 8x1} 15.83 8.54 6.46 4 46 507 02 3.645 7.31 1 855 93 65 
13 15x42 10x15 16.94 8.775 6 225 4 225 521.65 4.125 8 83 1.375 170 50 
14 15x42 12x20} 18.51 9.07 5.93 3.93 539 30 4.775 10. 18 0 725 299.10 
15 15x42 15x33 22.38 9.58 5 42 3.42 572.10 6 135 11 82 0 635 654.00 
16 18x55 8xI1} 19.28 10.115 7.885 5. 885 911.00 3.73 7.50 2.27 103 08 
17 18x55 10x15 20.39 10.39 7.61 5 61 938 40 4.14 9.09 1 86 183. 30 
18 18x55 12x20} 21.96 10.73 7.27 5.27 972 90 4.70 10 53 1 30 319 20 
19 18x55 15x33 25.83 11.38 6.62 4.62 1038 8 5 96 12.27 0.04 698.3 
20 20x65 8x11} 22.43 11.10 8 90 6.90 1327.6 3.765 7.61 2 485 111.72 
21 20x65 10x15 23.54 11.395 8 605 6.605 1367.4 4.115 9 26 2.135 194.17 
22 20x65 12x20} 25.11 1.75 8 25 6.25 1417.5 4 625 10 75 1.625 334 90 
23 20x65 15x33 28.98 12. 46 7.54 5 54 1516.2 5.765 12.61 0 485 731.30 
24 24x80 8x11} 26.67 13.18 10 82 8 82 2348 0 4 035 7.715 2 965 128.12 
25 24x80 10x15 27.78 13.50 10.50 8 50 2417.0 4 34 9 41 2.66 212 85 
26 24x80 12x20} 29.35 13.91 10.09 8 09 2506 3 4.78 10 97 2.22 358 05 
27 24x80 15x33 33.32 1475 9.25 7.25 2684.4 5.81 12.94 119 772 90 








continue the study of soil physics and to observe the 
behavior in service of foundation soils of different char- 
acter. 

Construction Methods—No radical changes in meth- 
ods of constructing paved roads occurred during 1920. 
The methods and equipment developed in 1919, as sum- 
marized in Engineering News-Record, Jan. 1, 1920, p. 8, 
have remained in use. There has been perfection in 
details. Except that methods which involve stock-piling 
on the subgrade are being generally discouraged and 
in some states prohibited, there is no evident approach 
to standard methods and equipment, nor has any method 
or type of plant demonstrated its superiority. 

In grading practice the notable development has been 
the increased use of tractors in place of teams for oper- 
ating grading equipment, and, in swamp locations, the 
use of dragline excavators and dredges for constructing 
fills. Tractor operation has been applied to. elevating 
graders, heavy-blade graders and scarifiers and large- 
wheel scrapers in several Western States with very con- 
siderable advantage over team operation. 


mensions in each direction, and the moments of inertia 
around the gravity axes are given. 

This table, while it introduces no new ideas in design, 
should save time for the structural engineer and may 
frequently make it possible to select the right section 
more precisely than would be the case if the calculations 
must be made separately for each size of girder. 

Attention is called to the fact that the full cross- 
section of the channel is included in the section effective 
to resist vertical bending. 


Protecting Buildings Against White Ants 
Referring to the article on “Protecting Buildings 
from White Ants,” in Engineering News-Record, June 
3, 1920, p. 1110, a correspondent in India writes that 
Indian practice improves on the methods given in the 
article “in one small but effective particular. The ant- 
proof floor is carried without a joint over the whole 
plinth area of the building, covering the walls too, and 

the walls are then started afresh over this floor.” 
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Business Conditions in Relation to Construction 


Labor Well Along in Readjustment, and Unemployment Threatening To Become Serious— 
Materials Prices Have Only Recently Begun To Recede 


HE close of 1920 finds all industry in the grip of 

the same giant swing downward that has followed 
each former yeriod of great industrial and financial 
inflation. All phases of American industry, keyed to 
a super-pitch by war pressure, entered the year func- 
tioning at maximum capacity, and continued to produce 
both fabricated goods and raw materials in unprece- 
dented quantities. World-wide crops of record-breaking 
size and European difficulties in financing importations 
combined to cut agricultural values to such an extent 
that the buying power of America, originating in the 
marketing of farm products, shrunk something like 
$6,000,000,000. The immediate result was to curtail 
sales of all commodities both in wholesale and retail 
markets, and thereby cause an overproduction and an 
zccumulation of unmarketable stocks. Inevitably, pro- 
duction has been and is now being curtailed, such cur- 
tailment being evidenced by shorter hours of work, 
fewer shifts, reduced staffs and shutdowns throughout 
a wide range of activities. The construction industry 
is lagging in its progress along this troubled path of 
readjustment, in that deflation of prices has failed to 
keep pace with reduction in activity. Only in the last 
three weeks have appreciable price changes occurred in 
any building material line other than lumber and such 
reductions as are reported have the appearance of 
being tentative as they are not proportionate to price 
recessions in kindred commodities. 


WAGE REDUCTIONS WIDESPREAD 


Labor being a large part of the cost of all construc- 
tion, its present condition and future outlook is a prime 
consideration. The nation is today more nearly free 
from strikes and threatened strikes than at any time 
in five or more years. Labor councils are showing 
every evidence of a disposition to submit differences 
to arbitration and to accept wage reductions where 
such action is vital to continued operation. Reduced 
industrial operations have caused all sections of the 
country to report plentiful supplies of labor, particu- 
larly common labor, and in some localities unemploy- 
ment has approached the proportions of a problem. 
In the Pacific Northwest, particularly hard hit by rea- 
son of reduced activity in the lumber industry, reports 
show over 10,000 men out of work in both Portland 
and Seattle. Tacoma and Seattle are taking steps to 
start certain public works which were to have been 
inaugurated in the spring, as it is necessary to provide 
work at once for the heads of distressed families, the 
number of whom is being augmented daily by the clos- 
ing of additional logging camps, mills and factories. 
On this public work no wage adjustment from existing 
scales is contemplated. In private work, recessions are 
the rule, wage cuts ranging from 15 to 25 per cent 
being reported in many lines. San Francisco reports 
a threatened strike of public service employees averted, 
at least temporarily, and a plentiful supply of labor 
even in the construction field. A greater influx of 
Eastern skilled labor is reported from Southern Cali- 
fornia than is usual at this time of year and skilled 
workers are more easily obtained than formerly. 


The copper-producing sections all report reduced 
wages, effective January first. In the Upper Peninsula 
of Michigan and in Minnesota reductions range from 
12 to 22 per cent, averaging 17 per cent. Certain 
companies desiring to assist their employees to lighten 
living costs in the face of reduced incomes are selling 
coal to their men at $7 per ton regardless of its cost 
of $9 and have cut the rent on company-owned houses 
from $1.50 per room per month to $1 per room. Several 
thousand men have been laid off in this district, pro- 
duction being curtailed about 30 per cent. In Montana, 
where miners have been drawing $5.75 per shift, the 
new scale is established at $4.75. This is still $1.25 
above the wage specified by the sliding-scale schedule. 
Cuts in Arizona are announced as being 80c. per shift 
in the smelters and $1 in the mines. Some talk has 
been heard, particularly in Arizona, regarding resist- 
ance being offered to the cuts, but it may be discounted 
as a shutdown would be clear profit to the operators. 

The steel industry, under pressure of reduced demand, 
is reducing working forces instead of cutting wages. 
In the case of the independents this reduction approxi- 
mates 50 per cent while the companies allied with the 
Corporation are operating with about 70 per cent of the 
force employed during the summer. The railroads have 
cut shop forces in all sections of the country and report 
ample supplies of labor to handle any demand that 
fluctuating traffic may put upon them. Wage cuts and 
reduced forces are broadcast in the lumber industry, 
reports from Wisconsin, Michigan, New England and 
the South being echoes of those from the Far North- 
west. The average report throughout the country is 
of 50 per cent operations in all branches of lumber 
production and handling. The textile workers, so busy 
early in the year, are not only being deprived of jobs 
by the thousand but have been compelled to accept 
a 223 per cent wage reduction in New England, 15 
per cent in the Carolinas, and greater or less cuts 
throughout the country. The garment trade is similarly 
affected. 

The building trades, more closely organized than the 
workers of most other lines, have in general held wages 
up to scale. Great numbers of skilled tradesmen are 
out of employment however, and signs are noted which 
look to a downward revision of present scales or a 
breaking down of closed-shop rule. From Atlanta and 
Minneapolis, widely separated geographically, come 
reports of similar nature—from Atlanta, a new scale 
with common labor 30c., carpenters 70c., plasterers and 
bricklayers 90c. and painters 60c. per hour, with casual 
laborers easily obtained at 25c. The Minneapolis scale 
is held intact, but numerous instances are noted of 
men cutting under the scale, even on union jobs. Here 
also skilled workmen are reported as taking jobs as 
common laborers. In Chicago, mill operators have asked 
the carpenters’ organization to accept a reduction from 
$1.10 per hour to 85c., “to the end that plants and fac- 
tories may be kept going and continued employment for 
employees be assured.” The probable alternative is clos- 
ing of the mills. In Chicago not more than 45 per cent 
of the building tradesmen are working at their trade 
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and the Illinois Free Employment Bureau reports 260 
applications for work for every 100 jobs offered. No 
great unemployment problem is apparent, as here, as 
well as in certain New England cities, a reversal of 
the war-time migration of labor from the country to 
the city is in evidence. 

In a survey of conditions in all sections of the coun- 
try the most encouraging single feature is the almost 
universal willingness of labor to accept wage adjust- 
ments where forced by economic conditions and com- 
patible with living costs. 


SUPPLY AND PRICE OF MATERIALS 


One by one, in the past twelve weeks, raw materials 
and commodities used in all industry have had the 
price peak established during the boom days of last 
spring sheared off. Building materials have offered at 
least as great resistance to the downward trend as any 
other class. In this line the first to succumb was 
lumber. The buyers’ strike, now so universal, was first 
noted in a refusal of the prospective home builder to 
proceed with his plans. This, coupled with low export 
demand, beat lumber prices down in 10 and 15 rer 
cent jumps until it is now bringing practically pre-war 
prices, when sold. The drop has averaged close to 45 
per cent. The force of this movement has lately been 
arrested with the exception of its action on West Coast 
lumber, on which further recessions of from $1 to $3 
per M. feet are noted in the closing days of December. 
Claims that lumber prices are now on the bottom seem 
substantiated by the fact that mill prices now are in 
many cases below cost of production. The future policy 
will apparently be to lower cost via the wage-cut route 
rather than to increase selling prices. 

November and December saw the price of coke, an 
important factor in iron and steel production, cut in 
two, and lower steel and iron prices followed. The 
U. S. Steel Corporation’s prices are unchanged, but the 
independents, formerly charging from 20 to 30 per cent 
more, have cut to the corporation scale, the last change 
to be announced being on bessemer-steel rails, which 
are now quoted at $47 per ton base by all interests. 
The Pennsylvania Railroad Co. closed orders for 200,000 
tons at that figure during Christmas week. The cor- 
poration’s report of unfilled orders has shown a decrease 
of 1,600,000 tons in the last two months and all com- 
panies are curtailing output, the average reduction 
being placed at around 30 per cent. Ample supplies 
of ore are on hand at the various plants and with coal 
available in any desired quantity, supply of steel prod- 
ucts promises to be no problem in the coming season. 

Coal has taken a real slump. The much-talked-of 
famine has, by a combination of 120,000,000 tons of 
production in ten weeks, reduction of industrial con- 
sumption amounting to probably 5,000,000 tons in the 
same period, warm fall and winter weather discouraging 
household consumption and a complete cessation of over- 
seas buying, been turned into an over-supply. Opera- 
tors state that the market is “saturated” and pit-mouth 
prices on bituminous grades have suffered reductions of 
nearly 50 per cent in the past three weeks. Ample 
supplies at reasonable prices are everywhere available 
and all materials in the production of which coal enters 
very largely will benefit by lowered costs. 

Producers of other building materials have, in gen 
eral, held fast to peak prices, but dealers are cutting 
in all directions, contenting themselves with lessened 


profits. In the New York district small cuts are 
recorded on cement, amounting to 20c. per barrel from 
producers and 30c. from jobbers. Plate glass, paints 
and roofing materials are also off from 10 to 20 per 
cent in the New York market, while brick is quoted 
firm at $22.70 per M. but is being shaded to as low 
as $21. New York prices should be helped toward read- 
justment by the resumption of free lighterage service 
by the railroads, which will cut the laid-down cost of 
all materials from $1 to $2 per ton. 

Chicago, Minneapolis, Atlanta and Kansas City report 
widespread reductions in all classes of material from 
dealers, cast-iron pipe, roofing materials, paint, brick, 
gravel, cement, sheet metals and electrical supplies being 
variously mentioned. All cities reporting, which fail 
to report reductions in cement and aggregate, state 
that dealers expect cuts on these items soon. 

Taken generally, material prices are unsatisfactory 
in that they lack stability. There is no uniformity, 
either in similar items in the same market or in any 
commodity in the various markets. When new coal, 
transportation and labor costs are firmly established and 
digested by the producing industry the much-needed 
stabilization will automatically come about and the 
intrinsic value of building materials will once more 
be a matter of common knowledge. 


SLOW PROGRESS OF CONSTRUCTION 


The effect of the unstable markets in all lines has 
been to cancel or defer the greatest building program 
America ever considered. Without exception, all sec- 
tions of the country report more construction contem- 
plated than ever before. A billion dollars is available 
for road construction, and deferred projects in various 
localities aggregate another billion. Authorities in 
charge of public work show no disposition to go ahead 
on any development requiring great consumption of 
materials until prices have demonstrated some per- 
manency. Private enterprise is held up, not only on 
account of uncertain prices but also because of the 
questionable future of industry which renders the 
future value of any structure problematical. As the 
liquidation movement approaches an end, both classes 
of work should show new life. 

Nineteen-twenty totals of new work undertaken will 
exceed those of 1919, but the increase all occurred in 
the first six months of the year. Since July steady 
declines are noted, until now in the entire country only 
about one-third as much work as the 10-year average 
is in hand. California is fortunate in this connection, 
the activity common in other localities being main- 
tained there until December. Los Angeles, in par- 
ticular, has initiated more new work each month this 
year than in the same month in 1919. 

From the remainder of the country reports are uni- 
form. Seattle says “much big building construction 
awaits lower costs.” Minneapolis reports “contracts, 
both public and private, are being deferred awaiting 
price and labor readjustments.” New Orleans engi- 
neers have many finished plans on which unsatisfactory 
bids have been received and progress has been stopped 
for the time being. St. Louis is doing nothing but 
plan. Chicago lists $150,000,000 in deferred work. 
Cleveland and Cincinnati have extensive plans awaiting 
developments. New England, hard hit by the terrific 
slump in textiles, is just waiting. New York, with 
gigantic plans on the board, is letting but few con- 
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tracts. Atlanta, where wage and price cuts have already 
amounted to something, reports that much work is going 
ahead in January and February. A compilation of 
building permits from a score of cities scattered from 
the Atlantic to the Pacific shows November, 1920, fig- 
ures 20 per cent less than the preceding month and 
60 per cent less than in November, 1919. 

Inability of rail facilities to handle the needs and 
product of American industry caused a large part of 
our troubles in the past year. In this connection it 
is worthy of note that the coal situation has so im- 
proved that, not only are the roads themselves assured 
of ample supplies, but the probable need of priorities 
to supply necessary industry with fuel is rendered 
remote. In common with other interests, the roads note 
material increases in the efficiency of labor, reflected in 
faster car movement, more rapid repairs and more 
economical operation. It is also stated that rolling 
stock, for two years depreciating in volume and effi- 
ciency, is now on the upward trend, the number of cars 
and locomotives being gradually augmented by both 
the addition of new equipment and the increased rapid- 
ity noted in effecting repairs. The policy of controll- 
ing authorities for the coming year, while not an- 
nounced, is felt to be against the issuance of priorities 
in all cases except where really extreme necessity is 
shown. It is desired rather to permit the needs of in- 
dustry to adjust the flow of facilities. 


THE OUTLOOK 


For once in our history reports of lowered wages, 
decreased output and falling prices seems to point direct 
to better business ahead. Our trading basis has been 
pitched too high for successful progress, and a shaking- 
down process was absolutely necessary. Decline of 
building permits all over the country and accumulation 
of deferred projects give proof of this. Wage reduc- 
tions represent a return to solid basis. The fact that 
many wage adjustments are not so radical as might be 
justified, notably in the copper mines, shows that cap- 
ital means to be fair, and the acceptance of the neces- 
sary reductions indicates the reasonable attitude of 
labor. Curtailed production proves producers to have 
ceased turning out finished product regardless of need 
or the lack thereof and will prevent clogging of mar- 
kets with high-cost goods. Price cuts foretell a return 
of conditions under which it will be possible to proceed 
with construction with some assurance as to the future 
value of the finished project. 

Engineers bid fair to be the favored individuals in 
the approaching industrial currents. The same condi- 
tions which seem to preclude the chance of any great 
volume of industrial work in the coming season point 
to the undertaking of a vast amount of public works 
and institutional enterprises. Never were so many 
municipalities considering water purification, sewage 
disposal and flood protection. Never were so many 
highway projects ready to start; never more school, 
college, bank, amusement and religious structures under 
consideration. 

And for all these, money is available as soon as price 
stabilization is advanced sufficiently to satisfy the minds 
of the various officials in charge of government and 
institutional funds. Once more get wages and materials 


down to a point where a mile of hard-surfaced road can _ 


be built in the Middle West for $35,000, with propor- 
tionate costs elsewhere, and such work will start. 


Financing Road Construction 
—A Banker’s Viewpoint 


By HowarD F. BEEBE 

Harris, Forbes & Company, New York City 
The remarks following are an elaboration of 
a paper read by Mr. Beebe recently before the 
American Institute of Consulting Engineers. 
They are of special interest because they bring 
out phases of the road building problem which 
engineers and many public officials do not always 
carefully consider. Mr. Beebe, in addition to his 
activities in his own banking house, speaks from 
an experience gained as vice-president of the In- 
vestment Bankers Association of America, and 
as former chairman of municipal securities, and 
legislative committees of that association.— 
EDITOR. 


ODERN road building is being done on such x 
comprehensive scale that the matter of financing 
it on the part of the states and their political sub- 
divisions has become one of increasing interest and 
importance. The magnitude of highway work through- 
out the country made necessary to meet present-da, 
traffic problems involves an outlay so large as to repre 
sent in many cases a large percentage of the total 
outstanding indebtedness of counties and municipali- 
ties. Whereas, in years gone by, counties having an 
indebtedness in excess of from 3 to 5 per cent of the 
assessed valuation of property for taxation were re- 
garded as extravagant, in many recent cases issues 
of road bonds have been authorized to an amount in 
excess of 10 per cent of the taxable values. It, there- 
fore, follows that such a debt should be assumed only 
after the most careful consideration, the end in view 
being to keep expenditures for road purposes within 
reasonable limits of the ability of the taxpayers to 
meet the debt without undue burden, and to lay out 
the roads so as to serve the best interests of the tax- 
payers as a whole. To all intents and purposes these 
roads, with proper maintenance, should be permanent 
improvements. With the smaller debts which pre- 
vailed in the past, investment bankers could handle 
and recommend securities without careful thought to 
the expenditure of the funds, because, even though 
they were wasted in part or in whole, the payment 
of the debt would not work a severe hardship upon the 
taxpayers. With the increase in the ratio of in- 
debtedness to taxable property values, the problem 
has radically changed, and conservative bankers are 
requiring that proper provision should be made to see 
that the money is carefully and wisely spent; that 
provision is made for maintenance of the improve- 
ments when installed; and that the principal of the 
debt incurred in connection with the improvement is 
retired in full within the useful life of the improve- 
ment. 

The various committees of the Investment Bankers 
Association of America have been working consist- 
ently for some years past to provide more compre- 
hensive and scientific laws governing the issuance and 
payment of debt for road purposes. While there is 
necessarily quite a wide difference of opinion as to 
just what the proper limits are, there is a substantial 
agreement that the percentage of indebtedness to 








eee 





January 6, 1921 ENGINEERING 





property values should be modest, inasmuch as the 
mprovement was one which was not “self-sustaining,” 

that it returned no definite revenue from its use, 
such as waterworks, electric light plants, ete. 


TIME BONDS SHOULD RUN 


The principal has also been very generally accepted 
that public debt should be retired within the life of 
the improvement installed with the proceeds. A\l- 
though there is difference of opinion as to how long 
a period road bonds should be made to run, due to the 
wide variations in the character of construction of the 
roads and the volume and type of traffic passing over 
them, it is generally recognized that 30 years should 
be the outside limit for the most permanent kind of 
road, while bankers are more inclined to recommend 
a limit of 20 years, with the further recommendation 
that where it is not unduly burdensome, it is better 
practice to pay the debt off within 15 years. 

Officials and bankers have also been working together 
<o that proper provision may be made for funds sufficient 
‘o maintain roads properly, and great progress has been 
made in this direction. It is but natural that for the 
lack of a practical and comprehensive system of road 
maintenance and a well thought out scheme of finance, 
there should have been created a very unfavorable 
impression in the states where large expenditures have 
been made for road improvements which have been 
allowed to go to rack and ruin within a comparatively 
short period of years. Inasmuch as modern road build- 
ing on a more or less extended scale was first undertaken 
in the northeastern part of the country, the feeling that 
such work has been accompanied by extravagance and 
waste is more prevalent in New England and in this 
part of the country than it is in other sections. 

The fact that the history of road making and road 
financing is so unsatisfactory in our own state of New 
York has made it difficult for the average citizen, even 
though he be fairly well posted, to realize what a change 
has come about in the last few years. I think we may 
confidently look forward to the future for radically dif- 
ferent results. 


PROBLEM WIDELY DISCUSSED 


The financial officials of some of the large insurance 
companies are giving the matter careful thought and 
are discussing it with investment bankers so that the 
weight cf their opinion is being added in a helpful way 
in convineing officials and legislators throughout the 
country that changes are very necessary. 

When speaking of the useful life of a road it is 
interesting to note that the U. S. Department of 
Agriculture, through its Bureau of Public Roads, has 
col'ected data of the most valuable kind, and I feel that 
I have been able, through the study of information 
received from that source, to speak understardingly 
with the officials in the various parts of the country. I 
likewise have been able to disabuse my own mind of 
certain prejudices which I had due to what I learned 
from a number of isolated cases, and which upon a 
further study and knowledge of the subject had proved 
to be anything but typical. For instance, I had been 
strongly inclined to criticize bonds running for more 
than 10 years when the proceeds were to be used for 
gravel and similar types of road construction, whereas 
I have become convinced that where a strict and 
adequate system of road maintenance is provided for 
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such roads can be counted upon, where traffic and other 
conditions are favorable, to have a much longer life of 
usefulness, 

With all due regard to the interests and comfort of 
those using the pleasure automobile, I think we would all 
agree that unless a road can be justified by sound 
business reasons it should not be built. That compre 
hensvie schemes of road building have been embarked 
upon in some counties, particularly in the southeast and 
southwest, without due regard to the tax burdens which 
they imposed, I think anyone will agree who has had 
occasion to be in touch with the agitation for road 
improvements. I believe it to be to the interests of each 
of us to use his influence in discouraging inadvisable 
projects of this kind. Possibly, references to what has 
been happening in one or two sections will illustrate 
what I mean better than any generalizations: 


ARKANSAS EXAMPLE 


In Arkansas a roadway was projected through a very 
prosperous farming section. The engineering estimates 
of the cost exceeded $60,000 per mile, while the best bid 
received for the work under specifications exceeded 
$70,000 per mile. The contemplated expenditure was a 
very large one to be levied on the special benefit assess- 
ment plan against adjacent property. The character 
of the construction and the tax burden contemplated 
seemed to be unreasonable, and it appears that one of 
the most important arguments in favor of it was the 
ubility, by the expenditure of a large amount of money, 
to get a liberal share of Arkansas’ quota of Federal aid, 
The same argument was used largely in one of the im- 
portant counties in Florida where authorization was 
made for road bonds to an amount approximating 14 per 
cent of the entire assessed valuation of properties within 
the county. In this case the desire of certain property 
holders to have the improvement so that it would benefit 
their holdings of land, to enable them to sell it at a 
handsome profit, was evidently the chief factor in 
enlisting their advocacy of the proposed authorization. 

While not desiring in any way to be listed among those 
opposed to federal aid for state and county road build- 
ing, I do-wish to voice the belief that it was unfortunate 
that the matter has been handled in such a way as to 
stimulate the expenditure for roads at a time when 
costs of labor and material were at their peak. Author- 
izations and expenditures for road improvement work 
throughout many states have admittedly been made at 
the most inopportune times in order to secure as large 
an allotment as possible of the Federal-aid funds, and I 
sincerely hope that any additional contribution by the 
Federal government in aid of good roads will be handled 
in a much more practical way. 

I think we will all agree that if the various individuals 
and organizations who have the good-roads problem at 
heart could work in close harmony the effect would be 
much more beneficial to everyone concerned than if their 
efforts are exerted singly. I also believe it would be 
most unfortunate if some of even the smaller political 
subdivisions of the states are allowed to embark on a 
program of road improvements which brings disaster 
upon themselves, for its effect will be to deter the cause 
of good roads in far-removed localities. 

In solving financial problems incident to road building 
I have no hesitation in pledging the helpful co-operation 
of the investment bankers working either through their 
association or individually. 
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Velocity Tests in Hydraulic 
Dredge Pipe 


Practicable Field Methods of Measurements Devised 
—Large Solids Lag Behind Main Stream— 
Kutter’s n Determined 
By IvAN FE. Houk 


\ssistant Engineer, Miami Conservancy District, Dayton, Ohio 


J ELOCITIES of flow in dredge pipes may readily be 
\ determined in the field by methods employed by the 
writer in tests conducted for the Miami Conservancy 
District. In these tests the velocity of clear water and 
lso the velocity of single large stones, while pumping 
clear water, were measured. The methods employed are 
applicable in the field and give results which can be used 
to control dredge performance. The test data include 
velocities and friction slopes and values for Kutter’s 
n and Chezy’s C, which are useful. 

The tests were made at different dates in the spring 
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DREDGE 


MEASURING VELOCITY OF 
PIPE DISCHARGE 


APPARATUS FOR 


of 1919 in connection with the hydraulic fill operations 
at Taylorsville and Englewood. (Engineering News- 
Record, June 10, 1920, p. 1142.) Dredge pumps having 
15-in. suction and discharge and direct-connected to in- 
duction motors with variable speed control, are in use 
at both places. At the time the tests were made two 
kinds of dredge pipe were in use in each line. One was 
a riveted pipe, made of comparatively soft steel, and 
the other, a hard steel, welded pipe, having a high car- 
bon and manganese content. Both pipes had an internal 
liameter of 15 in., were made in lengths of about 16 ft. 
and were put together with stove-pipe joints. The pipe 
ine conditions are described nrecisely in the foot notes 
o Tables I, IT, and III. 

Methods of Measurement—Rock velocities were ob- 
tained by simply noting the time required for the frag- 
ments to pass through the pipe, their passage being 
easily followed by the noise they made as they bounced 
along. The velocities of the water were measured by 
two- methods, first, by noting the time required for 
potassium permanganate to pass through the pipe, and 
second, by noting the time required for salt to pass 
through. The former method needs no discussion since, 
having been frequently used, it is well known to engi- 
neers. Salt, however, has not been previously used in 
measuring velocities in pipes, so far as the writer is 
aware, although a very similar method has been used 
in measuring the flow of underground water. 

The appearance of the salt at the discharge end 9- 
the pipe was determined by inserting in the jet two 
pieces of sheet metal, one zinc and the other copper, held 
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about in. apart and connected to the terminals of a 
very sensitive voltmeter. The electrolytic action set up 
between the two poles as the salt water passed between 
caused a definite deflection of the voltmeter needle. 


PABLE I, VELOCITY OF CLEAR WATER IN DREDGE PIPE AT 
ENGLEWOOD DAM, MAY 11, 1919 


Motor Velocity, Friction 
Speed Run Ft. per Slope, F t. Chezy’s Kutter's 
Step No. Sec per 100 Ft. ; n 
(t 94 3.09 95.8 0 0124 
{2 8 3 3.09 84 6 0 0136 
{1 16 0 6.14 115.7 0 0108 
<2 16 0 6 14 115.7 0 0108 
{3 16 0 614 115.7 0 0108 
1 19.0 7 28 126.1 0 0106 
2 18 5 7 28 122.8 0.010) 
)3 17 8 7 28 18.1 0 0106 
)4 17 4 7 28 115.5 0 0107 
5 17 3 7 28 114.8 0.0108 
16 17.6 7.28 116 8 0 0106 
Average value of Kutter's + 0 0110 
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NOTES—Static lift, 30 ft. Area of cross section of pipe, 1.23 sq.ft. Hydraulic 
radius of pipe, 0.312 ft. Length of delivery line, 780 ft., including one flap valve, 
two-15° bends, one long radius 90 bend, 60 ft. of. standard wrought iron pin 
with bolted screw flange joints, 20 lengths of riveted dredge pipe, and 264engths 
of welded dredge pipe. The alignment of the dredge pipe also contained some 
curvature made by a slight bending at the joints. 

Both the salt and the potassium permanganate were 
inserted in the suction end of the line simultaneously, 
using about a pound of salt and about an ounce of potas- 
sium permanganate, wrapped together in a stout paper 
sack. The sack was attached to a stout cord and was 
lowered over the end of the suction pipe. When the 
sack entered the pipe the cord was jerked out of the 
observer’s hand so that it was possible to determine 
accurately the time of entering the pipe. Of course, the 
paper sack was dashed to pieces by the high velocity in 
the pipe, or by the pump, if it held together until it 
reached the pump, so that the materials were well mixed 
with the water. The time of the arrival of the salt 
und permanganate at the discharge end of the pipe was 
noted by two observers, one watching the voltmeter and 
the other the color of the jet. 

Different quantities of salt and permanganate and 
different methods of introducing them into the pipe had 
been tried before the date of the first experiments. 
Different materials for poles and different substances 
for the electrolyte had also been experimented with in 
the laboratory. The procedure described was found to 
be the most satisfactory. 

The two methods were found to check very closely. 
While the permanganate method was entirely satisfac- 
tory for measuring the velocity of clear water, it could 
not be used when pumping material. The salt method 
was found to be satisfactory for either condition and 
was later used to some extent in determining the veloc- 
ities and friction while pumping different materials. 

A somewhat different method of measuring the veloc- 
ity, similar to the one described by P. J. McAuliffe in 
Engineering News-Record of July 8, 1920, p. 62, was 
developed by Prof. S. M. Woodward, consulting engineer 
for the Miami Conservancy District, in August, 1918. It 
consisted, essentially, of an apparatus for measuring 
the curve of the center of gravity of the jet, as shown 
by the accompanying drawing. The two circular disks 
were a fixed distance below the center of the pipe and 
were centered over the jet by movig the apparatus along 
the pipe. One man moved the apparatus and noted the 
longitudinal distance of the center of the disks from 
the end of the pipe, while a second man, standing op- 
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posite the jet and on line with the two disks, watched 
the disks and directed the movement of the apparatus 
until it was in the proper position. 
found to be entirely practicable and to be the best way 


AT TAYLORSVILLE 


Motor 
Speed Run 
ste p No 
| 
| ) 
! 
- ) 
; ; 
{ 
4 2 
» | 
| 
6 \ 
7 2 
| 
8 2 
} 
) 1 2 


Velocity, 


It. per 
Sec. 
70 
66 
74 
94 
94 
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Average value of Kutter’s n 
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Slope 
Ft. per 100 
1 16 
61. 13 
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217 
14 
09 
44 


ee SSWWWNRNL 
So 
So 


This method was 


Cheay'’sC 


128 
129 
121 
127 


w 
MODAN — 
4+ RBOVNnVwovwo=—Voneooo 


Ww N NNN RNIN 
cl 


TABLE Il. VELOCITY OF CLEAR WATER IN DREDGE PIP! 
DAM, MAY 25, 1919 


Kutter's 
0 0099 
0 0099 
0 0104 
0 0100 
0 0104 
0 O10) 
0 0100 
0 0102 

0 0101 

0. 0099 

0 0099 

0 0101 

0 0098 

0 0100 

0 0097 

0 0098 


0 0100 


NOTES—Statie lift, 13.5 ft. Length of delivery line, 1,340 ft., including one 
flap valve, one-30 


f welded dredge pipe, 


bend, two-45 


bends, two long radius 90 
and 76 joints of rivetted dredge pipe 


bends eight joint 


in which to determine the almost instantaneous varia- 
tions in velocity which occur while pumping heavy loads 


of material 


Results Obtained—The results of the measurements 
are given in tables I to IV, inclusive. Tables I, II and III 
give the data on the velocity of the 


PABLE UL. 


vater and Table IV 


VELOCITY OF CLEAR WATER IN DREDGE PIPE 


AT TAYLORSVILLE DAM, JUNE 24, 1919 
\lotor Velocity Friction 
Speed Run It. per Slope Chezy's Kutter’s 
Step No. Sec. Ft. per 100 Ft. Cc n 
\ fl 7 01 1 34 108.1 0.0114 
2 6.92 1 34 107.2 0 0115 
> ji 8 04 1.72 109 5 0 0113 
* 2 & 10 174 110.1 0 0112 
3 ft 8 80 2 06 109 7 0 0112 
\2 8 88 2 04 101.4 0 O11 
4 | 9 33 2 33 109 5 0 O113 
2 3 93 2 33 116.4 0 0108 
e it 9 08 2 66 106.2 0 Olle 
: \2 9 88 2 65 108 2 0 0114 
{| 10 9 2 89 114.8 0 0109 
” \2 10.9 2 92 114.2 0 0109 
7 it 11 8 3.29 3.5 0 0108 
‘2 113 3 36 110 4 0 0112 
8 fl 12.7 3 78 116.6 0 0107 
2 12 7 3 67 118.5 0 O116 
9 it 13.4 4 50 112.5 0 0110 
\2 13.7 4.50 115.0 0 0108 
Average value of Kutter's » 0 Onl 


NOTES—Static lift, 16.0 ft. Length of delivery line, 2,075 ft., including one 
flap valve, one-30° bend, four-45° bends, two long radius 90° bends, one-\, 74 
lengths of rivetted dredge pipe, and 56 lengths of welded pipe 


gives the data on the velocity of the rocks. The values 
of the Chezy coefficient and of Kutter’s m are included 
in tables I to II. The friction slope was determined 
from readings of a carefully calibrated pressure gage, 
procured especially for test purposes, proper correction 
of course being made for static lift. The values of n 
are seen to vary from 0.0100 to 0.0136, in Table I, 
averaging 0.0110; from 0.0097 to 0.0104 in Table II, 
averaging 0.0100, and from 0.0106 to 0.0115 in Table 
III, averaging 0.0111. 

In Table IV the weight of the rock, its velocity in feet 
per second, and its velocity in per cent of the velocity of 
the water, are given for each run. The averages of the 
latter quantity are also given for the different runs 
made with the same motor speed. It will be noticed 
that at Englewood the rock velocities varied from 77 
to 100 per cent ot the water velocities, the averages for 
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the three motor speeds veing 82.0, 95.8 and 93.5, respec 
tively. At Taylorsville, where the velocities of the water 
were considerably lower than at Englewood, the corre- 
sponding averages varied from 78 to 86. This would 
indicate that the ratio of the velocity of the rock to the 
velocity of the water increases as the velocity of the 
water increases, which seems reasonable. At Engle 
wood measurements were made of the velocities of the 
rocks from the suction entrance to the top of the toe 
of the dam, a distance of about 150 ft. on a slope of 
about 20 ft. in 100 ft., as well as of the velocities through 
the entire length of pipe. The velocities up this compar- 
atively steep grade were practically the same as those 
through the entire length. 


PABLE I\ VELOCITIES OF ROCKS IN DREDGE PIPE AT 
ENGLEWOOD DAM 
Vel of Rock it 
Motor Weight of Rock, Vel. of Rock, per Cent of 
Speed Step Pound Ft. per Sec Water Velocity 
lest of May 11, 1919 
45 72 77 
1 » 0 7 2* 87 
) 08 
\verage ° 82 
{ 8 5 15 7 98 
} » > 15 8 99 
4 } 0 15 0 94 
{ 0 148 92 
verage 95.8 
20 14 3 75 
80 17 4 94 
60 170 95 
> 0 157 90 
35 17 4 100 
5 > 5 17 8 100 
60 lot 92 
40 lo 2 93 
60 16 3 93 
70 15.5 99 
3.9 7.1 98 
Average ere weed a. 
Test of May 25, 1919 
2 f 8 0 7 16 82 
3 \ 40 7.77 78 
f 5.4 95 87 
‘ 1 35 9 29 84 
Average | 85.5 
2 { » 0 9 89 83 
. \ 0 1 89 
Average ‘ i "86 
6 7.0 10.6 85 
; { 45 11.0 8! 
| 40 1.8 89 
\verage ee 85 
8 60 13.2 90 
13.5 1.9 82 
Average 86 


The tests described were made with the co-operation 
of the division engineers, O. N. Floyd and H. S. R. 
McCurdy, at the Taylorsville and Englewood dams, 
respectively, at times when the work would interfere 
least with the construction progress. 

Mr. Arthur E. Morgan is chief engineer of the Miami 
Conservancy District, Mr. Charles H. Paul is the assist- 
ant chief engineer and Mr, C. H. Locher is the construc- 
tion manager. 


Engineers Demobilized in 1920 
Approximately 60 Engineer organizations, a total of 
94,000 men, were, demobilized during the fiscal year 
ended June 30, 1920, according to the annual report 
of the Chief of Engineers. 
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Results of Tests for Distortion on 
Exterior Wall Sections 

I ISTORTION tests of frame-house-construction wall 
sections made by J. C. Peebles, testing engineer at 
the Armour Institute of Technology, indicate that a 
back-plastered Portland cement stucco on metal lath will 
produce the strongest wall. Four types of wall were 
tested. The specimens were 42 in. square, and all were 
framed with 2 x 4 studs held in an enclosing frame of 
the same material. For test, a section was set on its 
diagonal in a testing machine and loaded to failure. 
The results, as given in a report of Mr. Peebles to the 
Associated Metal Lath Manufacturers, are summarized 

below: 
Back-Plastered 
until reached 
appeared in both plaster 


Metal Lath No effect was 

10,000 lb., at which cracks 
and stucco near top and bottom 
corners of the sample. At a load of 14,200 Ib. the sample 
was destroyed by the failure of the interior framework 
of 2 x 4-in. studs. The metal lath was torn from the studs, 
due to the failure of the latter, but the greater part of the 
plaster remained unbroken except for cracking and crush- 
ing around the edges. 


stucco on 


noted the load 





BACK-PLASTERED SAMPLE TESTED TO DESTRUCTION 


MAINLY UNBROKEN 


Siding end Sheathing—Plaster slightly crushed at top 
and bottom corners and a crack produced about 12 in. long 
near the top corner at a load of 5,460 Ib. Sample destroyed 
by failure of interior framework at a load of 8,800 Ib. 

Stueco on Metal Lath Over Sheathing—Small cracks ap- 
peared in both plaster and stucco near top and bottom cor- 
ners at a load of 9,100 lb. Sample destroyed by failure of 
interior framework at a load of 10,800 Ib. 

Stucco Over 6-In. Hollow Clay Tile — Tile, plaster and 
stucco crushed at top and bottom corners, and a crack about 
15 in. long developed in the plaster just above the center 
of the sample at a load of 8,000 Ib. Sample crushed so 
that tiles fell apart at a load of 9,600 Ib. 


The following is a description of the test specimens: 

Back-Plastered Wall—Metal lath furred out by «\-in, 
pencil rods on 2 x 4-in. wood studding with 1-in. 
Portland cement stucco on outside, back-plastered with 
!$ in. of gypsum plaster. On the inside was 1} in. 
of gypsum plaster. Each wood stud was toe-nailed to 
the sill at the top and bottom with two 10d. nails. 

Siding and Sheathing—Metal lath and gypsum plaster 
1} in, thick on inside, and sheathing and drop siding 
1} in. thick on outside. Each stud was toe-nailed ts 
sill at top and bottom with two 10d. nails. Each piece 
f sheathing was nailed to each stud with two 10d. nails, 
and each piece of drop siding nailed with one 4d. nail. 

Stucco on Metal Lath Over Sheathing.—Same as pre- 
ceding except that in place of the drop siding 1%. in. of 
Portland cement stucco on metal lath was used, furred 
out with ;s-in. pencil rods laid on ordinary building 
paper stretched over the siding. 

Stucco Over 6-In. Hollow Clay Tile—Six-inch hollow 
clay tile covered on the outside with { in. of Portland 
cement stucco and on the inside with § in. of gypsum 
plaster. 


Labor View of British Coal Settlement 


f pees of settlement of the controversy in the Brit- 
ish coal-mining industry were commented upon in 
the Engineering News-Record of Nov. 25, page 1018. 
The industry, it was there noted, is put on a profit-shar- 
ing basis. A labor correspondent’s view of the signifi- 
cance of the settlement appeared in a recent issue of the 
Observer, London. The following paragraphs from it 
will be of interest to American readers: 

The profit-sharing introduced in the provisional arrange- 
ment is profit-sharing on a national basis. It assumes 
unified national control, the pooling of all the receipts of 
the industry, and the basing of advances on the results of 
the industry as a whole. It will be difficult for the Na- 
tional Wages Board, when it comes to base wages on profits 
after March 31, to go back on this principle, and to restore 
the district basis for wages which obtained before the war. 
Therefore the industry, unified by the Government for the 
purposes of the war, is likely to remain unified. 

The miners secure the formal recognition of a principle 
for which they have been striving ever since the federa- 
tion was formed, that wages shall be negotiated on a na- 
tional basis. The main task of the new wages committee 
will be to consolidate the various cost of living bonuses, 
eliminate anomalies and systematize wages on a national 
basis. Before the war wages were on a district basis. If 
the seams of a field were poor, or the coal inaccessible 
wages were low. Today’s wages could not be paid on half 
the coal fields of the country if they were not helped out 
by the richer fields. A national wage system will there- 
fore rivet on the industry the unified control which the 
war instituted and national profit-sharing requires. But 
if the industry is to be unified public control will continue, 
for it is in the last degree improbable that any government 
will entrust a unified coal industry to a private trust. 

Finally the district output committees which are to be 
set up are in effect an admission of the workers to a share 
in control. They go far beyond the Whitley report, since 
they allow the workers to interfere with the management 
of the pit, or at any rate to participate in the supervision 
of the management. 

The miners, therefore, will secure by the settlement, if it 
goes through, not only the continued operation of the in- 
dustry as a financial and industrial unity, but some partici- 
pation in its control. It is just because their possible gains 
are so great that the task of the new National Wages Board 
will be highly controversial; and the public would do well 
to moderate their satisfaction until March 81 arrives, and 
the owners and men produce an agreed scheme for the 
permanent regulation of wages. 
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Engineering Legislation in Canada 


An Outline of the History of the Movement for Statutory Control of Professional Practice, 
With a Synopsis of Acts Passed by the Provinces 


By FRASER S. KEITH 
Secretary, The Engineering Institute of Canada, Montreal, P. Q. 


The registration and licensing of engineers 
has been such a live issue in the United States 
during the past year that a recital of the progress 
of this same movement in Canada is particularly 
timely. “Engineering News-Record” feels for- 
tunate in having induced Mr. Keith to tell its 
readers what the Dominion’s engineers have ac- 
complished in the control of professional practice. 
As Secretary of The Engineering Institute of 
Canada and in close touch with the legislative 
situation in all of the provinces, Mr. Keith is in 
a position to present the case comprehensively 
and authoritatively.—EDITOR. 


EGISLATION affecting the engineering profession in 
Ea Dominion of Canada, while an achievement of 
the past year, is in reality the result of many years of 
thought and effort on the part of the men interested in 
securing it. Attempts have been made from time to 
time to obtain the passing of acts limiting the practice 
of the profession. It was discovered in the initial 
attempts made, however, that the Dominion Government 
had no jurisdiction and that any legislation must be 
forthcoming, if at all, from the various provincial 
legislatures. An effort towards this end was made 25 
years ago, which resulted in acts being passed in the 
province of Manitoba in 1896 and in the province of 
Quebec 20 years later. These, in the main, limited the 
practice of the profession to membership in the Canadian 
Society of Civil Engineers, the forerunner of the 
present national organization, The Engineering Institute 
of Canada. These acts, while continued on the statute 
books for many years, were found to be inoperative 
and in both cases were superseded during the past year. 

In 1910 a petition was presented to the late premier, 
Sir Wilfrid Laurier, by the civil engineers in the employ 
of the Federal Government, enclosing copy of a pro- 
posed bill to organize and establish the engineering 
service of the Government of Canada. A change in 
government the following year resulted in the proposal 
being shelved. For a quarter of a century one of the 
stalwarts of the profession, C. E. W. Dodwell, of Halifax, 
at all times an ardent advocate of its interests, has 
endeavored to keep constantly before his fellow members 
his ideas of the benefit to be derived through legislation 
and no one man in Canada has been more responsible 
than he for what has recently taken place. 


ACTIVITY DATES FROM 1918 


The present activity might be truly said to have had 
its origin, development and fruition within the past 
3 years, the year 1918 being one of discussion, 1919 of 
planning, and 1920 of achievement. During the past 
year acts regulating the practice of engineering have 
been passed in Quebec, Alberta, British Columbia, 
Manitoba, New Brunswick and Nova Scotia, while in 
Saskatchewan and Ontario it is planned to secure, if 
possible, similar legislation during the coming session 
from the respective legislative assemblies. 


Although the subject had already been discussed at a 
number of the branches of the Institute, particularly in 
the west, it was introduced officially for the first time at 
a general meeting of the Institute at the second profes- 
sional meeting at Saskatoon Aug. 10, 1918 by F. H. 
Peters, of Calgary, in a paper entitled “Legislation Con- 
cerning the Status of Engineers,” in which the author 
expressed a firm belief that one of the surest methods of 
improving the status of the profession was by legisla- 
tion, and this seemed to be in general the opinion of 
the western branches on the subject. At the same meet- 
ing a committee of the Saskatchewan branch presented 
a draft of a bill which it hoped to have approved by 
the council of the Institute for presentation to the local 
legislature. It proposed incorporating the membership 
of the Institute in Saskatchewan into the Engineering 
Institute of Saskatchewan. This draft was referred 
back to the branch with the suggestion that it be given 
further consideration. At that time there were members 
of the profession in Canada who considered that nothing 
would be gained from a policy advocating legislation, 
and others were openly opposed. The situation 
developed, however, until legislation has become an 
object of attainment in every province. 

On Oct. 1, 1918, a special meeting of the council of 
The Engineering Institute of Canada was called to dis- 
cuss legislation and consider the proposed act of the 
Saskatchewan branch. It was resolved at this meeting 
that inasmuch as other branches were considering the 
matter their ideas should be received before passing 
judgment on any single proposal. The same month the 
Vancouver branch at a general meeting passed resolu- 
tions endorsing legislation on certain broad lines, one 
of which was that any member of the profession 
qualified to practice in any province should be free to 
practice in any other province, It now became evident 
from the general interest in the subject, both east and 
west, that something should be done, and soon. The 
principle of securing legislation for engineers was 
endorsed by the council of the Institute and co-operation 
was promised the engineers of the various provinces in 
their efforts, it being laid down as fundamental that 
no legislation should be sought that did not include all 
qualified engineers, whether members of the Institute 
or otherwise, that legislation should be as uniform as 
possible and that it should include the right of an 
engineer registered in any province to practice in any 
other. 

The following annual meeting of the Institute, held 
at Ottawa in February, 1919, saw such interest aroused 
in the subject that definite action was taken in a resolu- 
tion passed calling for the formation of a special com- 
mittee composed of one delegate appointed by each 
branch to meet at Montreal before April 15 to draw up 
such sample legislation as might be deemed necessary 
and advisable in order that uniform legislation might be 
asked for in the different provinces. The resolution 
further provided that the proposed legislation be sub- 
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mitted to the council of the Institute before May 1, to be 
followed by a letter ballot to the corporate members of 
the Institute before June 1 and, following a favorable 
vote, that the Council should co-operate with the 
branches to have such legislation enacted. 

Following this resolution these representatives were 
appointed: A. E. Foreman, Victoria; 
Vancouver; I. H, Peters, Calgary; R. J. Gibb, Edmon- 
ton; H. R. Mackenzie, Regina; E. E. Brydone-Jack, Win- 
nipeg; Newton L. Somers, Sault Ste. Marie; R. F. 
Uniacke, Ottawa; Willis Chipman, Toronto; Arthur Sur- 
veyer, Montreal; E. R. Gray, Hamilton; A. R. Decary, 
Quebec; C. C. Kirby, St. John; C. E. W. Dodwell, Hali- 
fax. This committee met at Montreal April 5, continuing 
its sessions until April 10, with C. E. W. Dodwell chair- 
man and Arthur Surveyer secretary. The result of their 
deliberations was embodied in a proposed act in framing 
which they were guided by the following definite ideas: 

(a) Before any legislative body can be reasonably ex- 
pected to accept or to give serious consideration to any 
proposed bill it must be made apparent, not only to that 
legislative body but to the public, that the bill, as an en- 
acted law, would redound, directly or indirectly, to the bene- 
fit of the community at large. 

(b) It is eminently desirable that any such bill as may 
finally be decided upon shall be uniform for all provinces 
so far as reasonably possible. 

(c) It is of the first importance that any such bill shall 
meet the views of and be acceptable to every individual 
engineer and to every engineering and technical organiza- 
tion in the country. 

(d) It is indispensable, especially with a view to the 
future, that any such bill shall be as clear as language can 
make it and be also practicable and workable. 


MAIN FEATURES OF PROPOSED ACT 


This act defines a professional engineer as any person 
registered under the provisions of the act. Its main 
features are summarized below: 


The practice of a professional engineer within the mean- 
ing of this act embraces advising on, making measurements 
for, laying out and the design and supervision of the con- 
struction, enlargement, alteration, improvements or repairs 
of public or private utilities, railways, bridges, tunnels, 
highways, roads, canals, habors, harbor works, river im- 
provements, lighthouses, wet docks, dredges, cranes, fioat- 
ing docks and other similar works, steam engines, turbines, 
pumps, internal combustion engines and other similar me- 
chanical structures, airships and aéroplanes, electrical ma- 
chinery and apparatus, chemical and metallurgical machin- 
ery and works for the development, transmission or ap- 
pheation of power, mining operations and apparatus for 
carrying out such operations, municipal works, irrigation 
works, water-works, water purification plants, sewerage 
works, sewage disposal works, drainage works, incinerators, 
hydraulic works and all other engineering works. The 
execution is a contractor of work designed by a profes- 
sional engineer, or the supervision of the construction of 
work as a foreman or superintendent or as an inspector, or 
as a roadmaster, track master, bridge or building master, 
or superintendent of maintenance shall not be deemed to be 
the practice of a professional engineer within the meaning 
of this act. 

All persons registered as professional engineers under 
the provisions of the act shall constitute the Association 
of Professional Engineers of the Province of .......... sini 
and shall be a body politic and corporate with perpetual 
succession and common seal. 

The association shall have power to acquire and hold real 
estate not producing at any time an annual income in 
excess of ten thousand dollars and alienate, mortgage, 
lease, or otherwise charge or dispose of such real estate 
or any part thereof as occasion may require. All fees, fines 
and penalties receivable and recoverable under this act 
shall belong to the association. 

The association may pass by-laws for the government, 
discipline and honor cf the members, the management. of 
its property, the maintenance of the association by levying 
fees not in excess of five dollars per annum, the examina- 
tion and admission of candidates to the study and prac- 
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tice of the profession and all other purposes reasonab! 
necessary for the management of the association. 


WuHo May PRACTICE 


(a) Only such persons who are members of the asso 
ciation hereby incorporated and registered as such under 
the provisions of this act, or who have received a license 
from the council of the association as hereafter provided 
shall be entitled within the province of ...... to take and 
use the title “professional engineer” or any abbreviation 
thereof, or to practice as a “professional engineer.”’ 

(b) Any person residing in the province of ........... 
at the date of the passing of this act, who is at that dat: 
and has been for five years previously practicing as a pro 
fessional engineer shall be entitled to be duly registered 
as a member of the association without examination, pro- 
vided that such person shall produce to the council within 
one year of the passing of this act satisfactory creden 
tials of having practiced. 

(c) Any person who may come to reside in the province 
e cckvck and who at that time is a duly registered 
member of the Association of Engineers similarly con 
stituted of any other province of the Dominion of Canada 
may become a duly registered member of the association 
without payment of fee for that year providing he shall 
produce to the council a certificate of membership in good 
standing in such province, and an application for transfe: 
of registry endorsed by the registrar of the province in 
which he lately resided. 

(d) Any person not otherwise qualified as hereinbefore 
mentioned residing in the province of and 
who may desire to become a registered member of the asso- 
ciation shall make application to the council, and shall sub- 
mit to an examination, or shall submit credentials in lieu 
of examination, whichever the council may decide, and 
shall be admitted to registry as a member of the asso- 
ciation on payment of prescribed fees after the council 
shall have certified in writing that such examination or 
credentials have been found satisfactory to it. 

(e) Any person not residing in the province of ........ 
who is a registered member of an association of engineers 
similarly constituted of any other province of the Dominion 
of Canada shall obtain from the registrar a license to 
practice as a professional engineer in the province of 
upon production of evidence of his registry 
in such other province and upon payment of a fee of one 
dollar. In the event of such person being unable by rea- 
son of emergency or neglect on the part of the registrar 
or for any other good and sufficient reason to obtain such 
license within three months of his making application 
thereof he shall be entitled to practice as a_ professional 
engineer in the province for such period of three months 
without holding such license. 

(f) Any person who is not a resident of Canada but 
who is a member of any engineering or technical organiza- 
tion or scciety of standing recognized by the council may 
obtain a license to act in an advisory or consultative capac 
ity to a registered member of the association. 

(zg) Any person who is employed as a professional engi- 
neer by a public service corporation, a private corporation, 
public utilities or government department whose business 
is normally carried on in two or more of the provinces of 
Canada, and who is by reason of his employment required 
to practice as a professional engineer in other provinces 
than that of his residence, may so practice in the province 
Sy rican tag without holding a non-resident license or 
payment of fee, providing such person can on demand of 
the council produce credentials satisfactory to the council 
showing that he is a registered member of the Associa- 
tion of Minelants similarly constituted by some other prov- 
ince of Canada. It shall be the duty of such person to pro- 
duce such credentials whenever so required by the council. 

(h) Any professional engineer who is a resident of some 
other province of Canada in which there is no association 
of engineers similarly constituted may obtain a license to 
practice, subject to the discretion of the council. 

(i) Assistants working under the direct supervision of 
a professional engineer and not taking responsibility for 
the work other than to their direct superiors shall not be 
deemed to be practicing as professional engineers when so 
engaged. ; 

(j) The provisions of this act shall not apply against 
any person employed in the actual service in his Majesty’s 
navel, military or aérial service. 

(k) In the case of engineers who are practicing in the 
province of .......... .., and who have been accepted for 
overseas service in the present war in the forces of Great 
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Britain, or any of her allies, they shall on their return to 
Canada be entitled to all the rights and privileges conferred 
under subsection “b.” 

Administration—The administration is provided for by a 
council of management consisting of a president, vice- 
president and an optional number of councillors, the presi- 
dent and vice-president to hol office for one year and the 
councillors for two years. 

Suspension—Provision is made for censuring, suspending 
or expelling from the association by the council any engi- 
need guilty of unprofessional conduct, the method of doing 
so being embodied in the act. 

Penalties—A penalty of a fine of not less than one hun- 
dred dollars and not more than two hundred dollars or im- 
prisonment for not more than three months, or a fine of 
not less than two hundred nor more than five hundred dol- 
lars, or imprisonment for not more than six months for 
any subsequent offence is provided against any person who 
unlawfully practices as a professional engineer. 

Examination—The council of the association has the 
power to nominate a board of examiners subject to such 
approval as the government of the province may require. 
A candidate failing on examination may after an interval 
of not less than one year be examined again. 

Registration Without Examination—Application for reg- 
istration or license shall be considered by council from any 
person who submits proof of qualification. The establish- 
ment of a central examining board is provided, to which 
the council may delegate powers to hold examination. 

Age—The age limit for registration is 23 years. Any 
candidate must have been engaged for 8 years in some 
branch of engineering except in the case of a graduate 
from a recognized engineering college where the mini- 
mum requirement is 6 years, which may include his term 
of instruction. 

Restrictions of Act—No provisions of the act restrict- 
ing the practice of the profession or imposing any penal- 
ties shall take effect until one year after the passing of 
the act. The activities of the association are restricted 
to the functions necessary to the administration of the act. 


THE QUEBEC ACT 

The Quebec act differs from all others in Canada in 
that it is not a new act, having been on the statute 
books of the province since 1898 and is in the main a 
transfer of the operations of the act from the Canadian 
Society of Civil Engineers to the Corporation of Pro- 
fessional Engineers of Quebec, which consists of the 
corporate members of The Engineering Institute of 
Canada resident in the province of Quebec at the time 
of the passing of the act, which was Feb. 14, 1920. 
This act is more strict in its application than any of 
the others, being the former Quebec act under new 
administration. It provides for ipso facto membership 
in the corporation of all corporate members of the 
Institute in Quebec. 

Inasmuch as it is planned to modify this act at the 
coming session of the legislature to conform to other 
provincial acts it need not be further discussed. 


THE MANITOBA ACT 


The act incorporating the Association of Professional 
Engineers of Manitoba was passed March 27, 1920. 
Manitoba being the first province to adopt legislation 
based on what is known as the “Proposed Act” and 
which for the sake of brevity will be referred to as the 
“model.” The association is governed by a president, 
vice-president and five councillors. It provides for a 
limit of $10,000 income but does not specifically limit the 
activities of the association to the functions necessary 
to the administration of the act. The age limit is 21. 
Candidates for admission shall serve under articles with 
a registered professional engineer 4 years unless a 
graduate of a recognized engineering college, in which 
case the term of service may include the term of instruc- 
tion. Examinations are as in the model, subject to the 


approval of the Lieutenant-Governor-in-Council, there 
being provision for a central examining — board. 
Reciprocity is included and registration of non-residents 
is as in model, except that newly resident non-members 
of other associations shall pay a fee. Exemptions are 
as in the proposed draft, the fee limited to $5 per annum. 
Penalties $200 or two months’ imprisonment. Appeal 
for non-registration or suspension is heard before the 
King’s Bench. All engineering work having a value of 
$1,000 or over must be done by professional engineers. 


THE ALBERTA ACT 


The bill incorporating the Association of Professional 
Engineers of the Province of Alberta became law April 
10, 1920. The administration is as in the model except 
that councillors equally represent the various branches 
of engineering. A two-thirds majority is required to 
amend by-laws subject to the approval of the Lieutenant- 
Governor-in-Council, which is the provincial govern- 
ment. The age limit is 25 and the requirements are the 
same, graduates of recognized universities being 
reauired to have served two years at practical work. Ex- 
aminations are provided for and a reciprocity clause is 
included which allows engineers from other provinces in 
Canada where similar laws are in force to register. The 
registration of others from outside the province is left 
to the discretion of the council. The exemptions as to 
those who may praetice without examination are in part 
as in the model but no provision is made for employees 
of registered engineers, members of military, naval or 
air service or war veterans. The fee is fixed by the 
Council. A seal is compulsory. The provision for sus- 
pension is also similar. Penalties are $50 to $100 and 
$100 to $200, while suspended $100, and for misrepre- 
sentation $100 with costs. Other provisions are as in 
the model. 


THE BRITISH COLUMBIA AND NEW BRUNSWICK ACTS 


In British Columbia the legislative assembly witnessed 
a stormy scene during the discussion of the bill to 
incorporate the Association of Professional Engineers of 
British Columbia, which was sponsored by Fred Ander- 
son, an engineer and a prominent member of the govern- 
ment side of the assembly. The act was passed, 
however, on April 16, 1920. The administration is 
represented by a _ president, a _ vice-president, the 
immediate past president and nine councillors, four of 
whom are elected by ballot, four by the Lieutenant- 
Governor-in-Council, or in other words, the Govern- 
ment of the province, one of them representing the 
University of British Columbia, all being elected 
annually, The powers of the association are the same as 
in the model. There is no limit to activities. The pro- 
cedure regarding by-laws is similar to that of Alberta. 
The age limit is 23, six years of engineering being 
required which may include a four year engineering 
course. A non-graduate must serve six years under a 
registered engineer. The examination board is appointed 
annually. Reciprocity is the same as in Alberta, and the 
registration of other non-residents is left to the Council. 
Provision is made for temporary licenses. The exemp- 
tions are as in the model. The fees are payable in 
advance and are fixed by the Council. A seal is com- 
pulsory. The penalties are, for misrepresentation, $50 
to $300, and for false entries, $20 to $500. This act 
provides a money limit of $5,000 under which value 
a non-professional engineer may practise. 
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In New Brunswick the act incorporating the Associa- 
tion of Professional Engineers was passed April 24, 
1920, and provides for management by a president, vice- 
president and elected councillors not to exceed 15 elected 
for three years. There is no limit to the Association’s 
income. The by-laws are subject to change by two- 
thirds majority. The age limit is 23 vears, six years’ 
practice being required, except in the case of a graduate 
from a recognized engineering college, graduates of a 
recognized engineering college being exempt. Reciprocity 
is granted as in the model and exemptions are practically 
as proposed. The fees are established by the Council. 
Penalties are the those in the model. No 
minimum value is restricting professional 
engineers’ operations. 


same as 
specified 


THE Nova Scotia ACT 

The last engineering act passed this year was that 
incorporating the Association of Professional Engineers 
of Nova Scotia, which is managed by a president, vice- 
president and 15 councillers, 7 of whom. shall be 
be appointed by the Lieutenant-Governor-in-Council, the 
remainder to be elected by the Association. The presi 
dent and the vice-president are elected annually, and the 
councillors for three vears, the president holding office 
as councillor for the vear succeeding his office. The 
annual income of the Association is limited to $10,00C. 
By-laws may be changed by two-thirds’ majority, sub- 
ject to the approval of the Lieutenant-Governor-in-Coun- 
cil. Those who may practice with exemption from ex- 
amination are substantially as in the model, three vears 
practicing professional engineering at the time of 
passing the act, entitling to registration. Mechanical 
superintendents of industrial manufacturing or min- 
ing plants, having an installation of one hundred or 
more horsepower, are to be professional engineers. 
The annual fee is limited to $5. As in the case of 
every province except New Brunswick, the seal is com- 
pulsory. Penalties provided are $100 to $200 and costs 
or not more than three months imprisonment for the 
first offense, and not less than $200 and not more than 
$500, or imprisonment for not more than six months for 
the second offense. The striking feature of this act is 
that the practice of professional engineering, as de- 
scribed in the definition, shall apply only when the work 
to be done involves an expenditure of at least $25,000. 


SASKATCHEWAN 


Application was made to the legislature in Saskatche- 
wan for an act to regulate the practice of engineering, 
prior to efforts in the other provinces but was referred 
back to its sponsors. It is proposed to renew the efforts 
at the next session of the legislature, 


ONTARIO 


Ontario, the most important province in Canada as 
far as the total number of engineers practicing is con- 
cerned, has given the subject greater deliberation than 
any other province. 

Owing to the fact that there are a number of technical 
organizations—acting upon a suggestion made by the 
Ontario Provincial division of the Institute—an advisory 
conference committee was established, thoroughly 
representative of these bodies, for the purpose of draft- 
ing an act which would be satisfactory to all concerned. 
This committee has just completed its labors and is at 
the point of submitting its draft to the various organiza- 


tions interested. Provided that the proposed draft 
which is designed on plans similar to the acts in exist 
ance in other provinces, meets with general approval, i: 
is expected that an effort will be made during the con 
ing session to have a bill presented and an act passed. 


SUMMARY 


It will be seen from the foregoing that engineering 
legislation in Canada has been promoted with a definit: 
plan which, owing to the similarity of the various acts. 
may some day permit the enactment of federal legisla 
tion providing for a central examining board, provision 
for which has already been made in all but one of th: 
acts passed to date. This would place the engineering 
profession in the same position as that now occupied by 
the medical profession in Canada. 


Calibration of Circular Orifices 
Under High Heads 


By F. W. GREVE 
Assistant Professor of Hydraulics, Perdue University, 
Lafayette, Ind. 
HE most commonly quoted tables of coefficients 
of discharge for vertical circular orifices are those 
published by Hamilton Smith, Jr., in 1886. These tables 
show a constant value of the coefficient equal to 0.592 
for heads above 100 ft. for all orifices from 0.5 to 
12 in. in diameter. It is interesting to note that 
there is little or no experimental confirmation of the 
statement that the coefficient is independent of the size 
of the opening for high heads. It was to throw fur- 
ther light on this subject that a thorough investigation 
was conducted in the hydraulic laboratory of Purdue 
University on 1- and 1.5-in. vertical circular orifices 
with heads ranging up to 231 feet. 

The orifices were cut to exact size in 8-in. blank 
flanges, the edge of the orifice in contact with the 
water being «: in. in thickness. The opening tapered 
outward so as to give a width at the downstream face 
of the flange equal to one and a half times the true 
orifice diameter. The flanges were bolted to a horizontal 
piece of 8-in. pipe, 4 ft. in length, that served as a 
channel of approach to which water was_ brought 
through about 100 ft. of 6-in. pipe from a 6-in., 1,800 
g.p.m. centrifugal pump. The pressure on the center 
of the orifice was measured by a Bourdon gage, located 
20 in. back from the orifice. The discharge was con- 
veved through a 6-in. pipe to a weighing tank of 20 
tons capacity. Both the gage and the tank were 
calibrated previous to the experiments. The time was 
noted on a stop watch. A small cock on top of the 
channel of approach permitted the escape of any air 
entrained in the water. 

The tests covered a range of pressures from 20 to 100 
Ib. per square inch. At least five tests of approximately 
three minutes each were made for any one condition 
of constant head. The cock on the 8-in. pipe remained 
open until all the entrained air had escaped before 
any readings were recorded. The presence of such air 
was easily detected by loud reports made as the air 
suddenly expanded after leaving the orifice. The flow 
was controlled at the pump. Reliable experiments con- 
ducted by other investigators during the progress of 
the tests showed the water in use in the laboratory to 
have a weight of 62.33 lb. per cubic foot. The tem- 
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perature of the water varied between 57 and 61 deg. F. 
rhe total head was assumed equal to the pressure head, 
‘hus omitting the effect of the velocity of approach. 
rhis assumption is warranted because the area of the 
channel of approach is 64 times that of the 1-in. orifice. 
The maximum possible error in neglecting the velocity 
of approach was 0.024 per cent for the smaller opening 
and 0.124 per cent for the larger. 








VARIATION OF THE COEFFICIENT OF DISCHARGE WITH HEAD 
FOR 1 AND L5-IN) ORIFICES 
I-Inch Orifice 


1-Inch Orifice 1 Inch Oritice 


Correct Correct Correct 
Head Head, Head 
N ht Coefficient No Kt Coefficient No rt Coefficient 
47 48 0 600 9 139 8&8 0 597 | 47 48 0 599 
59 03 0 596 10 157 43 0 599 2 70 58 0 599 
3 70 58 0 599 a 62 98 0 600 3 93 68 0 602 
4 70 58 0 598 12 174 53 0 601 4 116 78 0 595 
93 68 0 594 13 186 08 0 600 5 139 88 0 592 
t 105.23 0 595 14 197 63 0 598 6 162 98 0 598 
7 116 78 0 597 5 209 18 0 599 7 168 08 0.598 
8 128 33 0 599 lo 220 73 0. 600 8&8 209 18 0 598 
17 232.28 0 597 9 232.28 0 599 


The results are summarized in the table. It will be 
noticed that there is some variation from the third 
decimal place of the coefficient, but in no case does this 
variation from the mean value exceed one per cent. 
Another significant fact is that the variation is 
irregular, leading one to believe that the variations are 
probably due to slight observational errors rather than 
to any change in the conditions of flow. There seems 
to be no reason for believing that the true coefficient 
would vary in any other than some regular manner. 
The mean constant value of the coefficient of discharge 
is 0.598 for both sizes of orifices. While the range in 
size was not sufficient to warrant any broad statement, 
it may, however, in the light of these tests, be stated 
that with a weight of 62.33 lb. per cubic foot and with 
a temperature range of 57 to 61 deg. F. the coefficient 
has a constant value of 0.598 for all vertical circular 
orifices from 1 to 1.5 in. in diameter when operating 
under heads from 47 to 231 ft. It is recommended that 
the coefficient of discharge be taken as 0.600. 


British Coal Production Increases 


During the week ended Nov. 20, the British weekly 
coal output exceeded 5,000,000 tons for the first time 
since October, 1918, the output being 5,211,000 tons, 
according to returns received by the Foreign Informa- 
tion Service of the Bankers Trust Co. The higher ton- 
nage is taken as an indication that British miners have 
undertaken to justify wage increases tentatively granted 
in adjustment of the recent coal strike but conditional 
upon greater production. The effect of the strike on 
output is indicated by the following weekly figures: 
Oct. 16, 4,611,600 tons; Oct. 23, 12,500 tons; Oct. 30, 
4,100 tons; Nov. 6, 756,300 tons: Nov. 13, 4,776,000 
tons. The output of the week ended Nov. 20 was 
higher than the average weekly tonnage of coal mined 
in any year since 1913, when Great Britain’s produc- 
tion reached the high weekly rate of 5.527,000 tons. 

A striking gain in per capita production is indicated. 
For the first 9 months of 1920 the weekly output per 
person employed averaged 3.8 tons. This was increased 
to 4.31 tons in the week of Nov. 20. The average 
in 1913 was 4.9 tons. There are now almost 100,000 
more persons engaged in British coal mining than in 
1913. On Sept. 30 the total was 1,207,800 persons. 
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Monolithic Brick Road Built of 
Fine Aggregate 


Difficulties With Fine Pit-Run Gravel Overcome by 
Altering Proportions and Omitting 
Dry-Mortar Bed 


By W. M. WATSON 
State Highway Engineer, Topeka, Kansan 
Y CONSTANTLY changing the proportions and 
omitting the dry-mortar bed, monolithic brick pave 
ment is being successfully constructed in Reno County, 
Kan., using a combined aggregate. This road, de 
signated as Federal-aid project No. 15, is located north 
east from Hutchinson, and is being constructed on 
practically a level grade. The soil is a very sandy loam 
which will not compact readily under a roller. Con- 
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RIG. 1 HALF SECTION OF MONOLITHIC BRICK ROAD 
RENO COUNTY, KAN 


struction started in July, 1919, and to the close of the 
1919 season 2.4 miles had been completed. At the 
close of the 1920 season 10.5 miles had been com 
pleted. This project is divided into three sections, the 
contract price of each being shown in Table I. The 
design is si.own by Fig. 1, vertical fibre brick being 
used, 


TABLE IL—CONTRACT PRICES FOR, MONOLITHIC BRICK 
PAVEMENT, KANSAS 


Section 


Items \ B Cc 
Contract awarded, date Oct 10,1919 Nay 12, 1919 May 12, 191? 
Mileage 7 093 5 481 4 997 
Average haul (rules) 1 4 
Excavation in earth $0 80 $0 60 $0 70 
Borrow in earth 0 60 0 50 0 60 
Monolithic brick 3 85 1 40 1 30 
Claes A concrete 35 00 15 00 10 00 
Reinforcing steel! 0 07 0 06 0 10 
Lineal feet guard fence 110 
Small trees 2 00 1 00 
Large trees 10 00 10 00 
Rods of hedge 4 00 2 00 
Sectio i. mark ers 45 00 45 00 
Stumps 10 90 5 00 
Raising bridge floor 400 00 
Co-+t slab per mile $40,873 $32,110 $33,095 
Cost of job per mile 47,998 45,658 37,335 


Materials furnished by county Cot of following | nit + riees not imeluded 
in this pree: Cement, fob plant @ $0 98 per square yard: freight rate, Ihe. per 
100 Ib.; Cement fob plant, $2.50 per bbl: gross freight, I2he per 100 Ib 
gravel (a $0 25 eu vd on bank at pit 





FIG. 2. CONCRETE BASE MACHINE-TAMPED DIRECTLY 
AHEAD OF BRICKLAYERS 
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No stone is locally available and on account of the 
abundance of local gravel and the difficulty of transport- 
ing material by rail under the present chaotic con- 
ditions of our railroads, it was decided to utilize this 
local materisd, making the mixture such as -would 
give a strength equivalent to a 1:3:5 mix. The crush- 
ing strength of a concrete of a 1:3: 5 mixture as fixed 
by the joint committee at 1,500 lb. per square inch was 
accepted and by numerous tests of the aggregate the 
curves of equivalent strength were derived as shown 
by Fig. 3. The bulk of the coarse aggregate passes 
a l-in screen. As pumped from the river-bed pits 
the gravel is screened to remove a proportion of the 
fine aggregate before loading, but the disposal of the 
surplus fine material is considered to be in excess of 
the cost of extra cement required. 

At the beginning of the work the base was poured 
at a stiff consistency and struck off by the Parrish 
type of multiple steel template, using a ‘s-in. dry sand- 
cement The brick were jaid directly on the 
sand-cement bed before the base attained its initial set. 
The gravel aggregate, containing very little coarse 
material, produced a concrete with which it was difficult 
to obtain satisfactory results. When mixed sufficiently 
dry to permit the other operations it contained too 
little water properly to saturate the dry cushion, with 
a consequent separation between the base and_ brick 
surface. When made with enough water to give the 
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GRAPH OF EQUIVALENT PROPORTIONS FOR 
RENO COUNTY GRAVEL 


dry cushion a proper amount of water, due to the 
absence of material, the concrete had little 
stability, rendering the operations of rolling and grout- 
ing exceedingly difficult and making it almost impos- 
sible to secure a smooth surface. This trouble has been 
overcome by the use of a mechanical tamping machine 
operated directly on the base, and by eliminating the 
sand-cement cushion. A marked improvement is noted 
by reason of this change, not only in the surface of 
the pavement but in the adhesion as well. For example, 
Fig. 4 shows space where five rows of brick have been 
removed after the base was prepared with a tamping 
machine and the brick rolled. Not only does mortar 
tamped to the surface firmly adhere to the brick but 
from } to } in. of mortar squeezes up between the 
bricks giving greater assured resistance to the sliding 
of the brick along the base, due to difference in coeffi- 
cient of expansion. A much denser concrete in the 
base is also assured. Rolling is done by means of a 
hand roller and the joints are grouted with a 1 to 1 
mortar in three applications. 

Successful use of the combined aggregate depends 
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FIG, 4. APPEARANCE OF TAMPED BASE WHEN BRICKS 


ARE REMOVED AFTER ROLLING 


upon very close inspection. An inspector is kept both 
in front and behind the mixer. One is employed to 
check the proportioning which is varied continually to 
insure the standard strength concrete. As a check on 
the strength of concrete obtained, cylinders of the 
actual concrete used in the base are taken each day 
and as often as the mix is changed. These cylinders 
are cured alongside the pavement under as nearly the 
actual curing conditions of the pavement as is possible. 
These cylinders are shipped to the laboratory at fre- 
quent intervals and _ tested. 


Studying Power Possibilities on the Tennessee 


An engineering and economic survey of the Tennes- 
see River, its tributaries and its basin is being made by 
the Corps of Engineers, U. S. Army. The survey in- 
cludes a study of the resources of the basin with the 
idea of determining the influence of water transpor- 
tation on their development and the amount of ton- 
nage that they might contribute for transportation by 
water. The work is being done under a Federal ap- 
propriation with co-operative work by the Tennessee 
River Improvement Association. The mountain areas 
which fringe the Tennessee Basin are being mapped 
aérially. One of the important features of the report 
will be the effect on the main stream by power develop- 
ments on a non-navigable tributary. This question is 
a live one because of the many proposed water-power 
developments. The Parr Shoals dam on the non-navi- 
gable Broad River, near Columbia, S. C., so affected 
the flow of water in the Congaree River as to make 
navigation impracticable. The Chattahoochee River is 
navigable to Columbus, Ga. When a large power plant 
above Columbus finds it necessary to draw out the 
maximum quantity of water that it uses boats fre- 
quently must be tied up until the needs of the power 
plant have been supplied. 
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Observations on a Pacific Coast Trip 
By FRANK C. WIGHT 


Associate Editor, Engineering News-Record 





San Francisco, the Western Metropolis 


N THAT perfect short story “A Municipal Report” 

0. Henry quotes—to disprove later—a remark of 
Frank Norris: “There are just three big cities in 
the United States that are ‘story cities’-—New York, 
of course, New Orleans, and, best of the lot, San 
Francisco.” That is as may be. It is no part of the 
duty or ability of an engineering editor to evaluate 
the fictional possibilities of the cities, but the comment 
sticks; San Francisco is individual. It is supposed to 
be the West incarnate; perhaps it is, but more than 
that it is itself. Some few cities in the United States 
have grown up; the rest still suffer growing pains, 
they have not found themselves. They worship at the 
shrine of the “booster” and their prophet is the Board 
of Trade secretary. San Francisco is not like that. 
It is serene and confident; it has arrived. 

It is strange enough for an Easterner to find this 
spirit in San Francisco, for all his training and reading 
have led him to think differently of the Pacific metrop- 
olis. He expects to be set upon on his arrival by groups 
of enthusiastic native sons who will point out to him 
the unequalled advantages of climate, of resources and 
of a man-to-man friendliness peculiar to the Coast 
and to be compelled to listen to disaparaging com- 
ments on his own choice of residence. 

It may be invidious to remark that there are cities 
on the Coast where his expectations are fully realized, 
but ret in San Francisco. It is not that the advantages 
are not there; certainly the pride in his city and the 
conviction of its complete superiority are as strong in 
the San Franciscan as in any other but he has reached 
that desirable height where he is willing for his city 
to speak for itself. He has become a metropolitan. 


“NGINEERS HAVE WIDE FIELD 


It should be understood that these comments are 
based on an association almost entirely with engineers. 
Possibly ten days spent among the merchants or real- 
estate men would result in a change of mind. Their 
activities are in and of the city itself and self adver- 
tising is of the essence of their business. To the 
engineer, on the contrary, the city is but the center 
from which radiates out over all the Western country 
the many activities which are the sources of growth. 
And that is why San Francisco is different from other 
Western cities. It is more truly metropolitan; it is the 
“mother city” of the West. Now, to be metropolitan 
is considered in some quarters to be more a vice than 
a virtue. It has become the fashion to decry the big 
cities as the source of all evil and to belittle those who 
find their work there. But so long as a country or a 
part of a country continues to grow there will gravitate 
to the reservoir of the big city the money and brain 
power which flows out to nourish the smaller centers 
which do the actual producing. The function of the 
reservoir is quite as important as that of the producing 
field or factory or mine. 

This, then, is what is most impressive regarding engi- 
neering in San Francisco. The engineers there are part 
and parcel of the West. In their own city they have 
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much to do; the wonderful finished appearance of th: 
down-town section which only fourteen vears ago wv 
laid waste is mute testimony of their work; the beau’ 
ful boulevards, the time-saving highway tunnels ar 
the well-developed harbor show their handiwork. | 
it is in the highwavs and water powers and irrigatio 
projects from the Rockies to the Coast that the eng 
neers of San Francisco are most in evidence. Ther 
are more men there with practices reaching far out 
into the back country than anywhere else save possibl 
Chicago and New York. 

In spite of its individuality San Francisco savor: 
much of New York. It is partly this same metropolitan 
atmesphere but it is more its geographical location, for 
it reproduces remarkably the conditions that helped 
make Manhattan Island the business focus of the coun- 
try. There is the same comparatively narrow penin- 
sula—wider of course at San Francisco and now an 
island at New York—the same spacious harbor imme- 
diately on the open sea, the same, though smaller, river 
reaching up into a rich hinterland, and the same 
transcontinental terminus across the bay in one case, 
the river in the other. Both cities are wonderfully 
accessible from the ocean, both are comparatively inac- 
cessible from the mainland. Because of the former they 
have both become great ports; unless the latter defect 
is cured they both must suffer. 


HARBOR PROBLEM LIKE NEW YORK’S 


In New York today the isolation from the West 
a source of constant worry and its remedy probab. 
the most vital engineering problem in the East. S. 
Francisco, on the other hand, has not yet begun t 
consider seriously its eastern approach. It is true 
that the matter of a trans-bay bridge is alive and the 
many proposals for different types of structures at 
various crossings are having more respectful hearing 
than ever before. The distances are so great—it is 
nearly four miles across the bay from the San Fran- 
cisco ferry house to the Oakland mole—that the problem 
is unprecedented in size, but sooner or later some kind 
of crossing will have to be provided, not only for the 
large passenger traffic but also for freight. As regards 
the latter, the situation quite parallels that of New 
York. Except for the excuse of existing conditions, it 
is ridiculous that ocean steamers should dock on the 
San Francisco peninsula when there is available such 
admirable ground for terminals on the east side of the 
bay, directly connected to the transcontinental rail- 
ways. Efforts have been made, are being made now in 
fact, to develop large terminals on this mainland, but 
San Francisco, like New York, is powerful in its own 
bailiwick, and precedent and financial control are hard 
to beat. 

The time is coming, though, when this east shore 
of San Francisco Bay will be developed as a great ocean 
port. The obvious economics of the situation cannot 
forever be disregarded. And probably when that time 
comes, there will come with it the establishment of a 
great joint port, such as will surely come in New York. 
It may be that there will be an extension of the 
metropolitan district in San Francisco to embrace all 
that now comes within its real area, for its citizens 
feel keenly the passing ahead in population of Los 
Angeles, which takes in now practically its entire 
county. But even if this modern method of increasing 
population is not followed, the co-ordination of the 
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port may be brought about much more simply than at 
New York because the transbay district is in the same 
state and may be brought, by mere legislative enact- 
ment, under the jurisdiction of the State Harbor 
Commission, which already controls the port of San 
Francisco. There need be done of the _ interstate 
jealously which bids fair to retard New York’s develop- 
ment. 

The harbor of San Francisco is busier than any other 
on the Pacific. In multiplicity of wharves it is the 
largest and also in established steamship lines. While 
the business is not up to war years, the trade with 
South America and Hawaii is good and the passenger 
service, which is very large here, is crowded. The 
types of piers is between Eastern and Northwestern 
practice; that is, they still depend a good deal on ship’s 
winch and stevedore loading but do have railway con- 
nections and fairly wide piers and sheds. The tendency 
of design, however, is toward a still wider pier and 
shed and a maximum of machine handling. Everyone 
who has to do with marine structures is, of course, 
tremendously concerned with the current difficulties 
with the teredo and his smaller neighbors, which have 
been reported in these columns, but the solution for 
the trouble has not yet been reached. On the San 
Francisco side, where sewage polution is high, the 
limnoria is particularly active, even destroying in a 
comparatively short time certain kinds of treated piles. 
Concrete, taking it by and large, is behaving well in the 
harbor. There are evidences of deterioration but there 
is much more that is solid and the solution seems to be 
in better concrete with thick covering of the steel. 


Hetcu Hetcuy Work TYPICALLY WESTERN 


The Hetch Hetchy water-supply project is being car- 
ried on rapidly by the city, which is also now about 
ready to take over the local private water company. 
Hetch Hetchy is a story in itself; in such comment 
as this it is enough to say that its many miles of tun- 
nels and yards of dams are representative of trans- 
Rocky engineering—high mountains, isolated camps, 
steep inclines, long construction railways, great distances 
engineering far away from the office and the telephone 
to the material and supply man in the next street. 

No one can spend much time in down-town San Fran- 
cisco without getting worked up over the miserable 
traffic conditions on Market St., the main artery of the 
town. Some years ago the city built a municipal street 
railway to compete with the private company and did 
what it would never have allowed anyone else to do, 
laid an extra two tracks on a street which already had 
two. Market St. is wide; otherwise one would not 
cross it at all, but even so one crosses it now at imminent 
risk of life and limb, particularly as the motormen 
run more or less at their own sweet will, and both 
pedestrians and motorists—to say nothing of the cross- 
ing policemen—seem to regard such traffic rules as 
there doubtless are as whimsical devices of some 
unauthorized theorist. Successfully to dodge four street 
‘ars, six automobiles, and thirty-six pedestrians all 
bound in different directions becomes a feat to be 
proud of. 

Industrial conditions in San Francisco are about the 
same as elsewhere on the Coast. Being a financial cen- 
ter, the current tightness of money is perhaps better 
appreciated than in the other cities and the depressing 


reaction on new projects was felt somewhat earlier. 
There is a great deal of prospecting being done, mainly 
in irrigation and water-power, and engineers as a ruli 
are busy, but the prospecting is mostly office work. 
and actual construction is awaiting a more favorable 
money market. Meanwhile there is quite a good deal of 
building construction going on in the city. Labor jis 
reported much easier; that is, the men are working 
harder and there are more men available. Wages have 
not shown any signs of coming down, nor is there any 
indication of a loosening of the grip which union labor 
has had on San Francisco for years. So long as the 
unions continue so powerful there is little hope of pro- 
nounced industrial growth. New manufacturing enter- 
prises will want to go to sections of the West, notably 
the Southwest, where labor, up to now at least, has 
been more reasonable. 

They will tell you at San Francisco that there are 
more “Sunday supplement” engineers there than any- 
where else in the world. More wild schemes, they say, 
are born and circulated there, and they warn you to 
discount all extravagant engineering stories which cir- 
culate in the daily press under the San Francisco date 
line. There is no good explanation for this unless we 
return to the metropolis theory, for New York, too, 
harbors more engineering “nuts” than any city in the 
East. It must be because there is more money in the 
big centers looking for release and the dreamer can 
find more sympathetic attention from those who want 
quick and multiplied turnover. But beyond that there 
is in San Francisco the old pioneer spirit which took 
chances and in the main made good. The forty-niner 
has left the native son the heritage of trying anything 
once. He will listen to schemes and apply theories that 
more prosaic folk know won’t work, and every once in 
a while the scheme does work and the theory proves 
practicable. 


Traffic on Wayne County Roads 


Comparison of traffic counts made in 1920 with those 
taken during 1912 upon the main roads leading out of 
the city of Detroit just outside of the city limits 
reveal a tremendous increase in motor vehicle traffic and 
decrease in horse-drawn traffic. Traffic counts taken this 
year upon Woodward Avenue showed in excess of 14,000 


1912—24-HOUR COUNT 


Horse- Auto, 

Road drawn Touring Trucks Total 
Woodward......... ; ; : 322 2,146 122 2,590 
LO ee ee ; 437 40 1,209 
Grand River... 471 528 53 1,082 
Michigan....... 5 Laisa 364 549 23 936 
SOAR ee 125 370 13 508 
Vem TORO. .. 2c .ce.sse Fak ‘ 389 209 20 618 

1920—14-HOUR COUNT 
Horse- Auto, 

Road drawn Touring Trucks Total 
Woodward. ... er 90 9,440 1,007 10,537 
Gratiot........ ; 46 3,203 315 3,564 
Grand River. . 32 2,040 486 2,558 
Michigan... .. 17 1,979 613 2,609 
a 33 1,619 329 1,981 
Van Dyke.... 102 1,402 590 2,094 


vehicles for a 14-hr. day, the average for a week being 
greater than 10,000 vehicles per day. Traffic counts 
were taken during both years at the same points on the 
same road. The figures given in the above table are the 
averages for a week. 
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Trend of Highway Development 
—A Survey 
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HIS IS THE NINTH of a series of staff articles on 
T the highway situation. It deals with the policy of 
concentrating on construction brought forward from a 
previous year, with the transportation shortage of 
materials and with the regulation of the weight of 
traffic. 
The tenth article in the series will appear in next 
week’s issue.—EDITOR. 


Illinois Practice 


LLINOIS began the season of 1920 with 400 mi. of 

pavement uncompleted under contracts awarded in 
1919. The policy of 1920 has been (1) not to increase 
largely the contract mileage of pavement but to con- 
centrate on the completion of the work in progress; (2) 
to award grading contracts ahead on the 1,000 mi. of 
pavement originally contemplated for 1920 construction ; 
(83) to advance experimental studies of pavement types 
and structure with a view to improvements in design; 
(4) to provide plans for regulating vehicle weights, 
which, uncontrolled, are in some localities destroying 
pavements, and (5) to develop the extension of state 
maintenance. 

In a word, Illinois stopped letting contracts for paving 
in 1920. The reasoning ran as follows: Illinois began 
the year’s highway construction with a large mileage 
brought forward from 1919; two plans of procedure 
were practicable to secure a large mileage of completed 
road, (a) to let new contracts and possibly have the 
extensive construction produce a large aggregate mile- 
age, or (b) to cease to let contracts and concentrate 
on a definite mileage; analysis of the governing condi- 
tions led to the conclusion that equal progress would be 
made and greater economy secured by ceasing to award 
contracts. An examination of the reasons for and the 
results of this policy is of value particularly because 
other states which, like Illinois, brought forward a 
large mileage of uncompleted 1919 contracts adopted 
the opposite policy—of continuing to let contracts. 

THIS YEAR’S WORK 

About 575 mi. of pavement was placed under contract 
in 1919. This mileage had absorbed nearly all the 
contractors of the state available for pavement con- 
struction. These contractors had been able to complete 
only about 175 mi. of pavement because of the scarcity 
of labor and the transportation shortage of materials. 
As the working season of 1920 approached there was 
little indication of either cheaper labor or a more ready 
movement of materials. When, in March, contractors 
were asked to bid on new work only a few were free 
to undertake any considerable mileage and the prices 
which they asked were from 33} to 40 per cent higher 
than the prices on the 400 mi. of contracts brought 
forward from 1919. 

It was concluded under the circumstances that if 
contracts for any considerable new mileage should be 
awarded at the ihcreased prices the contractors for 
this new work (1) would be in position to bid higher 
prices for materials and labor than could the contractors 
operating under 1919 prices, and (2) would put the 
old contractors at a disadvantage by competing for a 
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car supply not suflicient for the work in progress. 
There was also reluctance to incur the higher costs 
because of a belief that the future would bring a 
readjustment of commodity prices and that with 
readjustment would come cheaper road construction 
Another motive for proceeding slowly was that bonds 
would have to be sold to finance a much greater mile- 
age of construction and, if sold then, a discount must 
be taken. To fill in gaps in Federal-aid projects 50 
mi. of new pavement were placed under contract and 
no further bids for pavement were asked. In addition 
county construction of paved road was discouraged, 
except where large centers of population were to be 
served by the new mileage. 

Looking back at the season's experience, the action 
taken is considered to have been justified. At the close 
of the season some 820 mi. of pavement had been com- 
pleted. Could materials have been brought to the work 
by the railways the entire mileage under contract 
would have been finished. The organization and equip- 
ment were on the ground and labor was available but 
cars to transport material could not be had. On this 
evidence alone it is held that had a much larger mileage 
been placed under construction the completed mileage 
would not have been increased. 

GRADING; CONSTRUCTION PRACTICE 

While paving contracts were curtailed in 1920, the 
opposite policy was adopted in respect to contracts for 
grading. On the 1,000 mi. of bond-issue highway, 
which it had been the original intention to pave, con- 
tracts were let for the heavy grading operations. ‘The 
thought was that the prosecution of grading would not 
materially interfere with progress in paving, that with 
the controlling heavy grading operations completed 
future paving operations would proceed with fewer 
delays, and that by completing this grading well in 
advance time would be allowed for consolidation and a 
better road structure be secured. This grading work, 
it may be stated, included permanent small bridges and 
culverts. In round figures nearly $3,000,000 were in- 
volved in these grading contracts. As a rule, competi- 
tion for the work was active and the prices were 
reasonable. 

Paving methods present no unusual features. Central 
mixing plants and wet-batch haulage (generally by 
truck), central proportioning plants and dry-batch haul- 
age (generally by industrial railway), and various meth- 
ods of operating from stock piles on the ground were em- 
ployed. In wet-batch haulage the principal development 
was the use of one-ton trucks, with oversize pneumatic 
tires and turntables to protect the subgrade, as was 
described in Engineering News-Record Aug. 19, 1920, 
p. 356. In dry-batch haulage by industrial railway an 
interesting side light on the value of close co-ordination 
of operations was furnished by the work of Allan J. 
Parrish, some details of which were noted in Engineer- 
ing News-Record July 29, 1920, p. 234. Complete 
records for the season are not available but for 14 
working days this contractor averaged 565 ft. per day 
of 18-ft. 8-in. concrete pavement and maintained a 
record throughout the season of well over 450 ft. per 
working day. Explanation of this continuous good 
progress lies in the one ‘word management, which 
included keeping the supply of materials constant. 

As indicated previously, transportation shortage of 
materials has been the crowning obstacle to highway 
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construction progress in 1920. Its causes and effects 
are typical for the Mississippi Valley states and they 
probably will continue in a less virulent form in 1921, 
and, therefore, as summarized by the Illinois highway 
engineers they deserve attention: 

In the latter half of 1919 contractors were faced with a 
shortage of cars—first, because of the strike of the rail- 
way car repairers; second, because of the steel strike, and, 
third, because of an embargo placed on open-top cars due 
to the impending coal strike. Profiting by the 1919 expe- 
rience every effort was made by the contractors in 1920 
to store sufficient sand, gravel, stone and cement to carry 
them well into the season; to this end they were given all 
possible assistance by the department. It was found, how- 
ever, that transportation conditions were worse than in 
1919. First came a more pronounced shortage of cars; 
this developed early in the year, when it became almost 
impossible to get box cars for shipping cement. The cement 
companies resorted to the use of stock and open-top cars 
in order to overcome the shortage. Second, this shortage 
was greatly increased by the switchmen’s strike. Third, 
the coal situation, which tied up a very large number of 
cars for a considerable period of time, became acute much 
earlier than usual, resulting in an order being issued by 
the Car Service Commission restricting the use of open- 
top cars to 50 per cent of the requirements of any producer 
of materials, and also providing that open-top cars could 
not be used for carrying commodities that could be as 
readily shipped in other classes of equipment. This order 
prevented the sand, gravel and stone producers from get- 
ting sufficient cars to take care of the highway contrac- 
tors and also prevented the shipment of cement in open- 
top cars. Fourth, the order issued by the Car Service 
Commission was followed by an order from the Interstate 
Commerce Commission which provided that coal cars could 
be loaded with other commodities only when returning in 
the direction of the mines. 

These two orders issued from Washington, which were 
made more rigid as the season advanced, demoralized ship- 
ping conditions as applied to road-building materials and 
made it impossible for the contractors to depend upon reg- 
ular deliveries. Practically all of them have been obliged 
to shut down at frequent u.tervals because of the short- 
age of materials, and some of them for weeks at a time. 
The department has kept in constant touch with the re- 
quirements of the contractors, with the material producers 
and with the railroad officials, endeavoring to assist in pro- 
curing cars and securing shipment of materials so as to 
keep as many contractors as possible at work. 

At best, with about one hundred paving outfits in com- 
mission only a few over fifty were ever in operation at 
one time. 

Prevented from proceeding as rapidly (800 to 1,000 
mi. annually) as had been planned for the paving of 
the 4,800-mi. bond-issue road system, plans are being 
developed to bring this system as it stands under state 
maintenance. The thought is to establish a truck patrol 
system with sections of 20 to 30 mi. In this connection 
it may be noted that on the hard-surface mileage now 
maintained wholly by the state gang maintenance is 
hecoming inadequate in certain localities, and that here 
patrol maintenance will probably be substituted in 1921. 

The standard hard pavement in Illinois is an 18-ft. 
concrete slab uniformly 8 in. thick or, for other types 
of construction, a design of equivalent quality. With 
a view of determining the need of an improved design 
an experimental road, which will be described in a 
future issue, has been constructed for observation. 
These studies will include pavement design and con- 
struction and subgrade conditions. While final conclu- 
sions are not determined, the indications are that 
future developments will not be toward a lighter slab 
design. In this connection the fact is noted that this 
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year a number of pavements i. e been destroyed by, 
heavy trucks. A more rigid regulation of vehicle loads 
in 1921 is therefore contemplated. [Illinois is feeling 
the same pinch of unregulated traffic which is distress- 
ing the states of the East, as was emphasized in the 
article of this series which reviewed practice in Connec- 
ticut, Massachusetts and Rhode Island. The department 
officials thus express the situation: 

A pavement paid for by the public and which is ample 
to carry 99 per cent of the traffic cannot be permitted to 
be totally destroyed by a few unreasonably heavy trucks 
representing a fraction of 1 per cent of the traffic. The 
solution lies in arriving at the proper beam strength of 
pavements to meet the weight of the economic load and 
then through legislation placing the proper limit on weights 
of loads, and enforcing the law rigorously. 

At the close of the season there will have been put into 
service approximately 450 mi. of hard-surfaced roads built 
in 1919 and 1920. When this is done it is proposed to place 
patrolmen upon them with devices for determining the 
weights of loads, and through these officers put the law 
now on the statute books of the state into effect. Only by 
such a system can these roads, costing the taxpayers mil- 
lions of dollars, be protected from wilful violators of the 
load-limit law. Already a number of sections of state- 
constructed roads in Covk County have been either par- 
tially or entirely ruined by heavy truck traffic. 


The plans to regulate vehicle weights and to extend 
patrol maintenances and policy of keeping reasonably 
small the margin between the mileage under contract 
and the mileage completed are the outstanding develop- 
ments of 1920 highway practice in IIlinois. 





Economical Loading of Seagoing 
Dredges Studied 


With More Than 9 Per Cent of Silt in Suspension 
Yardage Increases With Number 
of Loads Per Day 


By G. S. PHELPS 
Assistant Engineer, Cleveland, Ohio 


Conclusions of practical importance to dredgemen ex- 
cavating silt, which settles slowly in the hoppers of sea- 
going dredges, are contained in an article in the Novem- 
ber-December, 1920, issue of the Military Engineer. 
Briefly (1) with 9 per cent of solids in suspension, the 
total yardage is independent of the number of loads per 
day; (2) with less than 9 per cent two loads per day 
gives greater yardage and (3) with more than 9 per 
cent, the yardage increases with the number of loads 
per day.—EDITOR. 


NVESTIGATION was made as to the number of loads per 

day which should be dredged at Cleveland Harbor with 
the seagoing hopper dredge Burton. At this harbor dredged 
material running overboard with the overflow is a waste of 
money, as it settles within the dredged area. The mate- 
rial was a fine silt, which settled slowly in the bins. The 
time required for one round trip to the dumping grounds 
was about 30 min. The total time available for dredging 
and dumping is assumed at 9 hr. per day. Two loads per 
day could be dredged with a pumping time of 4 hrs. each, 
which with the two trips to the dumping grounds consumed 
the 9 hr. 

While the dredge worked on that schedule it was found 
that a fairly constant average of about 720 cu.yd. of settled 
material in the bins was secured with each load, or at the 
rate of 3 cu.yd. of settled material per minute of dredging 
time. The capacity of the bins was 935 cu.yd. The dredg- 
ing time per load was varied from 30 min, to 4 hr. and it 
was found that the amount of settled material in the bins 
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PERFORMANCE OF DREDGE “BURTON” UNDER 
DIFFERENT OPERATING CONDITIONS 


was practically constant at 3 cu.yd. per minute of dredg- 
ing time, irrespective of the length of the dredging period. 
Thus when six loads per day were taken, the total time 
dredging was 6 hr.; 3 hr. were spent going to and from 
dumping grounds, and the quantity of measured settled 
material in the bins was about 1,080 cu.yd. for the day, 
still 3 cu.yd. per minute of dredging time. The question 
arose as to whether the solids held in suspension in the 
water above settled material in the bins were sufficient to 
justify the greater number of loads per day. The settled 
material had fallen from 1,440 to 1,080 cu.yd. per day. It 
is apparent that volume of dirty water carried to the 
dumping grounds was increased from 2 (935) — 1,440 
430 cu.yd. with two loads per day, to 6 (935) — 1,080 
4,530 cu.yd. with six loads, an increase in volume of water 
carried of 4,200 cu.yd. The loss in settled material was 
360 cu.yd. If the water contained 8.76 per cent solid ma- 
terial held in suspension, then the loss in settled material 
was exactly balanced by the gain in suspended solids; if 
less than 8.76 per cent, two loads per day gave the greater 
total of settled and suspended material; if more than 8.76 
per cent, the shorter dredging period and greater number 
of loads were better. 

It appears then that in this case 8.76 per cent is the 
critical percentage of suspended solids at which economy 
definitely demands a change from a policy of full loading 
of bins to one of many loads per day, the more the better, 
limited only by the times required to fill bins with muddy 
water. Satisfactory sampling of the water held in bins has 
not been made, since the dredge left the work before th’s 
was done. It is believed, however, that in a great many 
cases where the material consists of fine silt the solids 
held in suspension will considerably exceed this critical per- 
centage, and that in such cases the dredge would better be- 
come a “water wagon” and take as many loads as possible 
of water to the dumping grounds. The illustration shows 
graphically, for varying numbers of loads per day, the total 
yardage which would be obtained under conditions as out- 
lined for Cleveland dredging, with varying percentages of 
suspended solids. The importance of taking this suspended 
matter into account, when considering the total quantity of 
material carried, is strikingly illustrated by this diagram. 





Three Canadian Provinces Lack License Laws 


Saskatchewan, Ontario and Prince Edward Island 
are now the only provinces in Canada that lack legisla- 
tion regulating the practice of professional engineering. 


Steps are being taken to pass bills in these provinces. 





is of the two-screw type and has an over-all height 
of 45 ft., including the superstructure above the weigh- 
ing platform, which will enable it to accommodate col- 
umns up to 30 ft. or tension members up to 27 ft. 
in length. 

The total weight of the complete machine is approxi- 
mately 160,000 lb. The heaviest single piece is the 
weighing platform, on which one of the men is stand- 
ing in the accompanying photograph, taken during 
the progress of the erection. This part weighs 15 tons. 

The base of the machine is placed in a pit, with 
the weighing platform at floor level. A timber frame- 


a 
- 








ERECTING NEW TESTING MACHINE AT MADISON 
work constructed around the machine first served the 
purpose of furnishing an erection support and later 
will serve as a housing framework. In housing the 
machine removable doors and windows will be provided 
to afford an opening the full height of the machine and 
the width of the screw clearance. Thus it will be 
possible, by constructing extensions to the weighing 
platform, to test built-up members such as roof trusses 
and girders of considerable spans. 

The unique feature of this machine and the thing 
that differentiates it from most of the other machines 
now in use is its adaptability for testing pieces of 
great length. Moreover, this machine, unlike many 
other large machines of similar capacity, can be used 
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FRAMEWORK WILL SUPPORT FUTURE HOUSING 


for testing in tension as well as in compression and 
bending. 

One of the first investigations contemplated is a 
study of wooden columns, including the development of 
column formule, and an analysis of the effect of de- 
fects of wood on strength. It is generally recognized 
that present data on wooden columns are exceedingly 
meager, and that engineers have long been in need 
of more complete information on this subject. 


Tonnage of Structural Materials Transported 

Despite the car shortage a considerable tonnage of 
structural materials was transported during the quarter 
ended June 30, 1920, as shown by a statistical compila- 
tion made by the Interstate Commerce Commission 
covering 70 commodities carried on Class-1 roads—those 
» ith annual operating revenues above $1,000,000. The 
tunnage of certain building materials carried during 
the second quarter was as follows: 

Tons 
3,829,734 
6.437.342 
4.145.520 
1,144,336 


Brick and artific 
Lime and plaster 


ia stone 


Each of these items shows an increase over the ton- 
nages transported during the first quarter. Com- 
parisons with the corresponding quarter of the preced- 
ing year are not yet available. 
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Permanent Record of Field Changes 
in Highway Construction 
By JASPER A. W. Davis 


Logan County Road Dept., Logan, W. Va. 

ECORDS in highway construction are often re- 

garded as of little importance. In enterprises 
where public funds are being expended records ought 
to be made so complete as to leave little to be desired 
Often those who have charge of the work technically, 
have passed through the period following their grad 
uation or apprenticeship in meeting setbacks to their 
idealism and have lost the concientiousness that the, 
could well have kept. Such circumstances produce an 
individual who pays little attention to absolute economy 
and puts the “getting by” and the “financial remunera- 
tion” above service. 

The expenditure of public funds is a sacred trust. 
Highway engineers are now receiving large sums to 
expend. There are county bond issues up into the mil- 
lions; there is aid offtred by state and federal depart- 
ments. True, the trained man receives poor compensa- 
tion for his years of study and endeavor, but that 
cannot justify loose methods in keeping records. The 
public is entitled to records and they should have them. 

UNFORESEEN CHANGES FREQUENT 

Plans are generally at hand before a contractor be- 
gins his work, but few sets of plans are so complete 
and so perfect as to go through without changes in 
construction. A pipe may be needed at some point not 
indicated on the plan, a rip rapped embankment may 
be deemed more economical than a retaining wall along 
some waterway, or the reverse; or it may develop that 
a stone underdrain is necessary at some point. Often 
a change in the alignment becomes possible and the 
relocation most desirable. With the general and flex- 
ible unit price contract used in much of the work let, 
these changes, additions and deductions can be made 
easy. 

A changing engineering personnel is an added reason 
for the more elaborate system of record keeping. The 
engineer, his assistant or inspectors, may and very often 
do, verbally authorize a change in some of the details. 
Possibly before the monthly estimate is made up and 
more probably before the final estimate is taken, that 
individual may be off the job or has forgotten the 
whole or a part of what transpired. Those buried de- 
tails are then hidden and forgotten until expensive 
digging reveals them—the records failing to show the 
information. Municipalities have had the experience 
of unravelling records concerning their sewer, water 
and gas pipes, and telephone and power conduits, and 
tomorrow there will be untangling on our highways. 

Three counties I am or have been familiar with, 
completely neglect their permanent records in the con- 
struction programs. Simplicity and accuracy are essen- 
tials of a system for keeping permanent record. It is 
believed that the system herein outlined has these 
characteristics. 

Each authority should carry a pad of order-form 
blanks with duplicates and triplicates. Such a form 
could be made similar to the one herewith illustrated. 
Upon these blanks should be noted any changes in con- 
struction, or any information supplied not on the plans 
and any failures to conform with plans, specifications 
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SUGGESTED METHOD FOR NOTING CHANGES IN 
CONSTRUCTION 


or instructions, numbered and written up with sketches 
where a sketch will aid in the explanation, and signed 
by the person giving the information. One copy should 
be left with the contractor’s agent, one copy to be filed 
away in the office and the third copy to be left in the 
book for reference by the individual. 

Changes and orders may well be cross referenced with 
the engineers field book to aid in the tying the whole 
together. 

The inspector could well keep a record of such in- 
formation as materials brought to the job, labor and 
machinery, their quality and cost, remarks, etc. This 
record would act as a double check on the efficiency of 
the organization and make cost data readily available 
for use in similar work and estimates. 

Upon completion of the work, these instructions may 
be easily grouped and the tabulation made. The origi- 
nal tracings may be then gone over and the data, so 
gathered together, supplied to them. Completed, these 
tracings showing the finished work could well be blue- 
printed and the sets of prints filed where readily avail- 
able for the information of those who have the right 
to it. In the case of aid projects, prints could be sup- 
plied to either or both the state and federal depart- 
ments as final records. 

Up to the present time the writer has not seen or 
heard of a system used in highway construction work. 


Drainage Work in Illinois 

Drainage projects in the larger valleys in Illinois 
experience difficulty in organization owing to the 
number of land owners and the large amount of pre- 
liminary work and the expense involved in preparing 
a petition. According to a paper by F. W. De Wolf and 
G. W. Pickels, presented at the recent meeting of the 
National Drainage Congress, some land owners think 
the state should bear all the expense, but the majority 
are willing to pay their share of the cost though not 
willing to give the time to promote such projects. 
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Railway Maintenance in 1920 


Despite Heavy Traffic, Plant in Better Condition 
Now than at Beginning of Year, but Ground 
Lost Under Government Control Not 
Fully Made Up 


By Jutius H. PARMELEE 
Director, Bureau of Railway Economics, Washington, D. C, 
DEQUATE maintenance of plant is vital to the wel- 
fare of any industry, and to none more so than to 
the railways, whose plant—especially the roadbed and 
equipment—is peculiarly subject to weather conditions 
and to operating wear and tear. A locomotive is literally 
a power plant on wheels, and must manufacture and 
deliver power at the drivers while moving rapidly 
around curves, over rough sections, up and down grades, 
and under varying conditions of cold, heat, and storm. 
Similarly, cars are subjected to the pounding and grind- 
ing of rapid movement, while under obligation to carry 
heavy loads and deliver them in good order at destina- 
tion. 

Railway maintenance, then, is a subject of vital im- 
portance to the industry. In normal pre-war days, as 
for example during the three-year test period of 1915 
to 1917, the American railways spent a billion dollars 
annually on the two maintenance accounts, maintenance 
of way and of equipment. Relatively considered, out of 
every dollar of total operating expenses in that period, 
17.7c. was expended for maintenance of way and 24.7c. 
for maintenance of equipment, or 42.4c. in all. Clearly, 
any element of expenditure that bulks so large as main- 
tenance calls for most careful consideration, if only 
as a matter of financial policy. More important still, 
operating efficiency is involved in the maintenance of 
railway plant to such a level that it can function 
prompty and effectively at all times. 


UNDER FEDERAL CONTROL 


During the 26 months of federal control of the rail- 
ways, from Jan. 1, 1918, to March 1, 1920, the railway 
plant was subjected to terrific pressure of traffic. 
Freight and passenger traffic in 1918 was the heaviest 
recorded up to that time. Freight traffic declined some- 
what in 1919, but passenger traffic was even greater 
than in 1918. Yet the maintenance applied to roadway 
and equipment was less than normal, certainly below 
what the wear and tear of the unusual war traffic 
called for. This was due in part to lack of available 
labor and materials, and in part to the financial posi- 
tion of the Railroad Administration, which was con- 
fronted with heavy operating deficits and was finding 
it difficult to secure appropriations from Congress. 
Without going into an extended discussion of the moot 
question of under- or over-maintenance during federal 
control, there is considerable evidence, some furnished 
by the Director-General of Railroads himself, to the 
effect that railway maintenance in 1918 and 1919 was 
not all that the needs of the situation demanded. 
Statistics are available pointing to the conclusion that 
the railway properties came back to their owners on 
March 1 of last year less fit for service than when 
the government took them over; by how much less, 
it is difficult, and perhaps needless, to state with 
exactness at this time, 

In this connection, citations from the Interstate Com- 
merce Commission and the railways may not be out of 
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order. In a recent address Daniel Willard, of the 
Baltimore & Ohio, speaking of railway equipment, said: 

“While the government did purchase, during the period 
of federal control, 100,000 freight cars and approximately 
2,000 locomotives, it is only fair to say that the additional 
equipment so purchased was probably less in the aggregate 
than the equipment actually worn out during the same 
period,—so that when the railroads were returned to their 
owners on the first of March last, they undoubtedly had 
fewer available engines, freight cars and coaches than was 
the case when they were turned over to the Government on 
Dec. 28, 1917. This statement is of course not made in criti- 
cism, but in order that the facts may be understood.” 


Referring to the question of railway maintenance dur- 
ing federal control, S. M. Felton, of the Chicago Great 
Western, has made the following statement: 

“Both the tracks and the locomotives had been subjected 
to the hardest kind of service without being maintained to 
as high standards as under private operation.” 

Perhaps the strongest evidence on the subject is fur- 
nished by the Interstate Commerce Commission in the 
annual report submitted to Congress a month ago. In 
the commission’s discussion of the emergency service 
orders issued by them during the months of May to 
September, 1920, with the reasons therefor, appear 
the following significant statements respecting the 
deteriorated condition of the railway plant at the close 
of federal control (italics mine) : 

“The problem was forced upon the carriers and upon us 

‘as to how the demands of commerce for the movement of 
an extraordinary amount of tonnage could be met with an 
impaired transportation machine. 

“It is clear that the problem cannot be solved without 
substantial additions to equipment. 

“The foundation of each of these orders has been in find- 
ing that, because of shortage of equipment and congestion 
of traffic, an emergency has existed which required imme- 
diate action.” 


UNDER PRIVATE CONTROL 


Since March 1, or for the past ten months, the rail- 
ways have been operating their own plants, and it is 
1 fair question what they themselves have done as to 
maintenance. There are two ways of measuring com- 
parative maintenance; by use of the monetary standard, 
and by use of the physical standard. The monetary 
standar?@ would be accurate enough in a period of stable 
rrices and wages, but where both wages and price 
levels have been changing rapidly, as in the past two 
years, it is of little service without the application of 
a corrective factor. The physical standard, that is, 
the number of ties and rails laid, units of equipment 
replaced, etc., is more nearly accurate, but it is more 
difficult to set up and maintain a statistical record of 
these factors than of those involving money. The alter- 
native is to utilize both standards, and apply to both 
such elements of judgment and correction as may be 
‘possible. 

As to the monetary standard, the following table 
shows the total maintenance expenditures of railways 
of Class I for the test period (annual average, years 
1915 to 1917), and for the years 1918, 1919 and 1920 
The figures for 1920 are necessarily estimated in part, 
as the table was prepared before the close of the year: 

So far as the monetary standard goes, maintenance 
expenditures have kept even with other railway oper- 
ating expenses, the ratio of maintenance to the total 
rising slowly from 42.4 per cent in the test period to 
45.4 per cent in 1920. This does not, however, tell 


the whole story. If it did, the figures would sett! 
the question of maintenance during federal contr: 
without further discussion, for the ratio of maintenan: 
to total expense was higher in 1918 and 1919 tha 
during the test period. Yet the physical condition o 
the railway plant was not so good at the end as at th: 
beginning of federal control. Again, maintenance j; 





EXPENDITURES FOR MAINTENANCE, 1915-1920 


Maintenance of Way 


Total 
Amount Exper 
Test period $407,111,000 7.7 
1918 649,597,000 16.4 
1919 778,105,000 17 6 
1920 1,050,000, 000 18 3 
P Maintenance of Equipment 
Test period $567,665,000 247 
1918 708, 27 
1919 1,232,702,000 27.9 
1920 1,560,000 ,000 27 | 
‘Total Maintenance 
Test period $974,776,000 424 
1918 1,750,305,000 441 
SOED.... 2,010,807,000 45 5 
1920 2,610, ,000 45 4 


1920 represented virtually the same ratio of total 
expense as in 1919, and the actual money expenditures 
were $600,000,000 greater than in 1919, yet we shall 
see that even this large addition to maintenance 
expenditures did not enable the railways wholly to make 
up the deficiency of the years of war-time exigency. 

The question is not how much was spent, but what 
physical results were accomplished with the money 
expended. It is difficult to reach a categorical reply, 
because the records to date have not been summarized 
in full. We find it necessary, therefore, to approximate 
the situation as nearly as may be. 

In normal years the railways lay about 100,000,000 
crossties in their tracks, nearly 2,000,000 tons of steel 
rail, and approximately 20,000,000 cu.yd. of ballast of 
all kinds. The record of the Railroad Administration 
in 1918 and 1919 was below normal. [See article on 
this subject in Engineering News-Record, Jan. 1, 1920, 
page 12, and also discussion by T. DeWitt Cuyler in 
this issue.——Editor.] Statistics are not yet in hand 
regarding physical maintenance in 1920, either with 
respect to ties or rail, or ballast, or other physical ele- 
ments of maintenance of way, such as bridge repairs, 
painting, and the like, but the railways made earnest 
efforts during the summer and fall to put their roadway 
and structures into good shape. That they succeeded, 
to a considerable degree, is evidenced by their ability 
to handle a record-breaking traffic without any such 
serious accidents or delays as would have resulted from 
weakened bridges, rotten ties, loosened or worn-out 
rail, uneven or insufficient ballasting. It seems safe 
to sav, therefore, that the general condition of railroad 
roadway and structures was better at the close of the 
year than at the beginning, and on some of the railways 
very much better. 

As to maintenance of equipment, the question is some- 
what more complicated. In the first place, considera- 
tion of equipment maintenance falls naturally under 
two heads: Repairs, and replacements. In the second 
place, the railways on reassuming control of their own 
properties found their freight cars badly scattered, 
and a part of their efforts during the past ten months 
has been to relocate cars on home (that is, owning 
railway’s) lines, so that proper repairs could be made 
in shops equipped to handle the particular types repre- 
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sented by home cars. This campaign has been progress- 
ing, and the situation at the end of the year was much 
improved over that at the beginning, yet conditions 
are not back to normal, and much remains to be done 
in 1921. In the third place, the very fact that traffic 
demands were so heavy in the summer and fall months 
forced the railways to press every locomotive and car 
into service, and their program of repairs could not 
be so extensive as a lesser traffic would have permitted. 
Heavy traffic conditions tend to slow up all maintenance 
work, of course, but especially so with regard to equip- 
ment repairs, where the necessities of the occasion 
virtually force railway managements to get along with 
minor repairs, postponing the inevitable heavy repairs 
to a later time, when traffic shall have become less 
heavy. Even with this drawback, we shall see that 
considerable progress was made in 1920. 

Taking up these points in greater detail, we may firsi 
consider the matter of equipment repairs and replace- 
ments. As to repairs during the period of federal 
control, returns are available for about five-sixths of 
the railway mileage of Class I. From these roads 
the Railroad Administration took over 6,081 locomo- 
tives and 90,301 freight cars in bad order; when it 
retired from control, turned over to the same railways 
8,111 locomotives and 119,231 freight cars in bad order 
—a larger number in both cases. Between March 1 
and the latest date in 1920 for which figures are avail- 
able at the present writing, the percentage of locomo- 
tives in bad order for all railways of Class I, has been 
reduced, while the percentage of freight cars in bad 
order has slightly increased. Roughly speaking, the 
condition of equipment as to bad order remained about 
stationary through the year 1920, although a large 
number of locomotives and cars were put into shape 
for active service, and the general condition of all equip- 
ment was improved. 


REPLACEMENT STATISTICS 


When we come to replacements, a new element enters 
the situation. In purchasing new equipment, no dis- 
tinction is made between locomotives and cars that 
replace retirements of existing equipment caused by 
fire, wreck, obsolescence, or ordinary wear and tear, and 
those that represent new additions. As a matter of 
fact, there is a continual input of new equipment, and 
an outgo of old equipment, and it is proper to balance 
one against the other and regard only the excess of new 
equipment over retirements as additions, the remainder 
to be regarded as replacements. For example, if a 
railway in 1920 retired 600 freight cars from service 
and purchased 1,000 new cars, 600 of the new cars 
may be considered replacements and 400 additions. This 
is not the way the accounting officer handles it, nor 
is it the way his “retirements” account is maintained, 
but I am speaking rather from the general or economic 
point of view. 

It follows that in discussing maintenance of equip- 
ment, the distinction between replacements and addi- 
tions must be recognized. During the ten-year period 
ending with 1917 railways of Class I purchased or built 


2,776 locomotives annually, and retired 1,545. Of the 


2,776 locomotives, therefore, 1,545 may be regarded 
as normal replacements and the remainder, or 1,231, as 
normal additions. As to freight cars, the normal an- 
nual purchases during the same period were 126,857, 
and replacements 75,064, leaving 51,793 as additions. 
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During federal control (1918-19) the number of loco- 
motives added annually was 2,115, of which 972 were 
replacements and 1,143 were additiens. The number 
of freight cars added annually was 54,777, of which 
47,762 were replacements and 7,015 were additions. It 
will be noticed that replacements were much below 
normal for both locomotives and freight cars, while 
additions were also less than normal, especially as t 
freight cars. 

Statistics are not now available as to equipment 
retirements during 1920, although many cars—the 
figure is in the thousands—were retired for recon- 
struction. The number of new locomotives and cars 
delivered in 1920 was much below the average for 
1918-19, principally because the Railroad Administra- 
tion left few unfilled orders when it ceased active 
operations on March 1. Speaking generally, then, there 
were no additions to equipment in 1920, and not enough 
replacements to cover retirements, and the railways 
were forced to make up the lack of equipment by in- 
creasing the efficiency with which each available unit 
was operated, which they did with signal success. In 
fact, the Interstate Commerce Commission, in their 
annual report to Congress, pointed out that the increased 
average mileage per car per day and the increased load- 
ing per car in 1920 had the effect of releasing several 
hundred thousand cars which otherwise would not have 
been available. 


DIFFICULTIES ENCOUNTERED 


The failure to provide adequate replacements in 1918 
and 1919 threw an extra burden on the railways in 1920 
in that they found many cars unfit for the type of 
transportation for which designed, and were obliged 
either to divert them to other uses or to retire them 
altogether from service. As stated, the railways have 
retired many locomotives and cars during the past ten 
months, and in addition have withdrawn thousands for 
complete reconstruction in their own shops or in outside 
contract shops. They have also shopped many cars and 
locomotives for lesser repairs, which is one of the 
reasons why the percentage of cars in bad order, i.e., 
withdrawn temporarily from service for shopping, re- 
mained high throughout the year 1920. 

The second complicating factor referred to above is. 
the necessity the railways found themselves under in 
1920 to relocate freight cars on their home lines. At 
the beginning of federal control the percentage of home 
cars on line was 44 per cent; at the end of federal con. 
trol, it had dropped to 21.9 per cent. During the ten 
months succeeding March 1 the railways made vigorous 
efforts to unscramble the situation and relocate cars on 
their home or owner lines, with the result that by Dec. 1 
the percentage had risen to 35.5 per cent. Although 
still below normal, the railways are making every effort 
to further increase the percentage. The bearing of this 
situation on the matter of maintenance is that the scat- 
tered conditions of the freight cars in 1920, a condition 
inherited by the railways from the Railroad Adminis- 
tration, made it difficult to supply proper maintenance 
measures to cars as promptly and effectively as would 
have been possible had the percentage of home cars on 
line been greater. 

The third difficulty mentioned above was the heavy 
traffic of 1920, which made it impracticable to withdraw 
locomotives and cars from service for repairs, without 
affecting the results of the campaign for “more trans- 
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portation” which the railways had launched. Especially 
was this difficulty apparent during the early summer, 
when cars by the hundred thousand were tied up at 
points of congestion, neither able to move nor to be 
withdrawn from service for shopping. As the conges- 
tion was gradually reduced, however, and the car short- 
age (i.e., unsupplied demands of shippers for freight 
cars) became less and less a factor in the situation, the 
railways found it possible to withdraw more of their 
equipment for shopping than during the congestion 
period, which is another reason for the relatively high 
percentage of “bad order,” regardless of its physical 
condition, until it is actually taken out of service and 
put into the shop, or held awaiting shop, so that the 
percentage of “bad order” cars is governed not so much 
by physical condition as by the repair policy which the 
railways find it possible or necessary to adopt. 

Unfortunately, the railways met another difficulty in 
November and December, just as their traffic was slack- 
ening to the point of releasing many locomotives and cars 
to the repair shops. This was the failure of net earn- 
ings to average anything like the six per cent contem- 
plated by the Transportation Act. The rate earned in 
September, reduced to an annual basis, was 4.1 per cent, 
and in October 4.6 per cent, and with the possibility of 
lower earnings staring them in the face for November 
and December, many railways found themselves forced 
to adopt a policy of retrenchment, which of course had 
its effect on maintenance. 


SUMMARY 


Summarizing the maintenance results for 1920, we 
‘ind that the record is not yet fully written, nor will it 
be till 1921 is several months gone. But there is enough 
of a record spread before us now to indicate the out- 
standing features of the year: namely, that the railways 
received from the government on March 1 a somewhat 
impaired plant; that they encountered numerous diffi- 
culties in their effort to make up the maintenance 
deficiency and keep even with current wear and tear; 
that they expended considerably more money than did 
the government, representing a slightly larger propor- 
tion of total expenses, on maintenance; that the amount 
of work put into maintenance, measured in material and 
labor, was undoubtedly greater than during federal con- 
trol, and probably greater than during the normal test 
period, but did not fully make up the ground lost during 
government control; finally, that the plant and equip- 
ment at the close of the year was in better condition 
than at the beginning, and this in spite of the heavy 
traffic forced upon the railway plant during the year. 
In brief, the railways made a good start in 1920; the 
success of their efficiency campaign made it possible to 
do more business with fewer facilities, and thus in part 
to neutralize the impairment of plant; it is their hope 
to take a still longer step in 1921 along the path of effec- 
tive and adequate maintenance of their properties 


Salary Seale Approved by 13 Societies 

In its first report, dated Dec. 6, Engineering Council’s 
committee on classification and compensation of engi- 
neers (Arthur S. Tuttle, chairman) reports that 13 
societies have endorsed the classification recommended 
in the committee’s previous report and reprinted in 
the issue of Engineering News-Record July 20, 1920, 
p. 224. 


Industrial Waste Prevents Self- 
Purification of Water Courses 


N INDIRECT but none the less serious result o 
trade waste in streams, particularly those used « 
sewage carriers, was pointed out in a paper by Thurlo\ 
C. Nelson, assistant professor of zoology at Rutger 
College, presented at the recent convention of th: 
American Public Health Association, 

“For five years,” Mr. Nelson stated, “practically n: 
oyster larve have advanced beyond the embryonic stage 
in New England waters. The industry there is facing 
total extinction. All scientific and practical testimony i 
united in attributing the chief cause of failure to the 
great outpouring of industrial waste incident to the 
war. New Jersey, Delaware and Maryland, with oyste: 
grounds further removed from industrial centers, have 
thus far suffered less. The end is inevitable: let pres- 
ent conditions continue and in ten years the oyster wil! 
be only a memory. 

“If the oyster alone were concerned, we could afford 
to lose it in view of the value of our industries and 
their products. However, the industrial wastes which 
have killed the oyster larve have at the same time 
destroyed the biological machine which normally takes 
vare of the self-purification of these bodies of water. 
The stream which a short time ago cared for large 
volumes of sewage can now no longer do so and one 
finds the banks strewn with heaps of putrid fecal matter. 
During the warm months these accumulated masses 
swarm with flies, addiding to the danger of the situa- 
tion. 

“Pollution has passed far below its former bounds 
and is now invading the bathing beaches and shell-fish 
bearing areas which a few years ago were miles from 
any source of contamination. Evidence from all sources 
shows that pollution is progressing rapidly down nearly 
all of our large streams. There can be put one result— 
in ten or fifteen years the greater part of the eastern 
United States will be cradled in a septic tank.” 


Drainage Development in the Southeast 


Drainage in the nine southeastern states dates back 
only to 1909, when the North Carolina law was enacted, 
as prior to that time none of these states had workable 
drainage laws. All of them now have laws which pro- 
vide for the acquisition, financing and construction of 
improvements by drainage districts, although in two 
states the legal difficulties have only recently been 
cleared away. A paper by S. H. McCrory, chief of 
drainage investigations, U. S. Department of Agricul- 
ture, which was read at the recent meeting of the 
National Drainage Congress, shows that these nine 
states in 1909 had 46,571,000 acres of swamps and over- 
flowed land, of which about 5,000,000 acres are now 
being drained, at a cost of about $28,523,000. This area 
includes 2,000,000 acres of improved farm land and 
1,846,000 acres of timber or cutover land, the remainder 
being unimproved land. Financing by district bonds is 
the usual method, Florida being the only southeastern 
state to undertake drainage of agricultural lands. Ac- 
cording to Mr. McCrory, the value of drainage bonds is 
now more generally appreciated by investors and in 
some states such bonds are legal instruments for school 
funds and savings banks. It is important that this 
reputation should be guarded carefully and that projects 
of questionable merit should not be undertaken. 
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Pending Railroad Construction Generally Confined to 
Current Transportation Needs 


FFORTS were made to secure for publication the 

pending construction programs of twenty large 
sustems. Outlines of those of five big systems are here 
published, which indicate a considerable volume of 
improvement work, but which should be considered as 
the plans ef large companies prepared far in advance. 
Seven other large systems, at the time of writing, had 
not yet determined their construction plans for 1921 
in such form as to warrant statements—in most cases 
ascribed to the uncertain situation following the recent 
falling off of traffic. No indication of the situation on 
eight other large lines has become available.—EDITOR. 


AILROAD CONSTRUCTION for 1921 will be largely 
confined to the more immediate necessities of addi- 
tional transportation and will not extend to large pro- 
grams for improvements and extensions which were 
thought likely early last fall with the increase in rates 
and a very large volume of business, according to 
information received from twelve of the larger carriers 
and statements made by Interstate Commerce Com- 
missioners and the Association of Railway Executives. 
While some of the carriers have already formulated 
fairly large programs for improvements in 1921, it is 
indicated by replies received from representative com- 
panies that work generally will be confined to more im- 
mediate and pressing needs due to the change in the 
business situation and consequent falling off of traffic. 
Some of the principal improvements planned to com- 
plete or begin this year are: The Castleton Bridge over 
the Hudson River, New York Central R.R.; new coal 
pier at Baltimore, Western Maryland R. R.; new coal 
traffic facilities, Norfolk & Western Ry.; Claremont 
piers and deep water terminal, New York Harbor, Le- 
high Valley R.R.; double-tracking on Virginian Ry.; 
double tracking Big Four R.R.; three large freight 
yards, New York, New Haven & Hartford R. R.; trestle 
filling, tunnel improvement, ballasting, and heavier rail, 
Southern Pacific Co.; elimination of limiting tunnel, 
Delaware & Hudson Co.; yard reconstruction at Balti- 
more and new bridge crossing Big Miami River at 
Lawrenceburg, Ind., Baltimore & Ohio R.R.; line revi- 
sion, Norfolk Southern R. R.; enlargement of yards and 
engine facilities, Texas & Pacific Ry. and Wheeling & 
Lake Erie Ry. These improvements represent some of 
the larger work that has been in contemplation for some 
time, but the large bulk of improvement work now defi- 
nitely or tentatively planned for the coming year is in 
extension of tracks, yards, freight-handling facilities, 
new ballasting and heavier rail to provide for imme- 
diate transportation necessities and to renew old plants. 
Outlines of the construction program of five large 
systems follow: 





Southern Pacific Co. 


Pacific System 


i ADDITION to trestle filling and tunnel improvement 
work the Pacific System of the Southern Pacific Co. has 
adopted an extensive program of ballasting and laying of 
heavier rail. The entire program involves generous ex- 
penditures for ordinary maintenance and for additions and 





betterments to provide for the more expeditious handling 
of existing and prospective traffic. 

The maintenance program includes bank widening, ditch- 
ing, tie renewals, rail renewals and ballasting—particularly 
relaying rails. Authority has been given to relay 450 miles 
of track with new 90-lb. rail; 2,000 tons of maganese rail 
will be laid on sharp curves over the Tehachapi, Siskiyou 
and Sierra Nevada Mountains. Branch lines and sidings 
are being relaid with 75-lb. and 80-lb. second-hand rail. 
The ultimate intention is to have nothing less than this 
weight of rail in such tracks. 


BALLASTING PROGRAM 


Ballasting with crushed rock, slag and gravel is under 
way on various parts of the line, 130 miles of crushed rock 
and 90 miles of slag ballast having just been completed, 
with 220 miles of slag ballast to be placed. Gravel bal- 
last is being used in reinforcing and in ballasting branch 
lines. On the ballasting from Niland to Araz Junction via 
Calexico, a distance of 96 miles, 28 miles have already been 
completed. From Stockton to Merced (Oakdale Branch) 
72 miles, ballasting is nearing completion; 1921 program 
under way contemplates application of 650,000 yards dur- 
ing the year. 

Additional trackage and yard improvements are being 
made at Ogden, Utah; Wells, Nev.; Carlin, Nev.; Sparks, 
Nev.; Bayshore Shops, San Francisco; San Jose, Cal.; Los 
Angeles; Yuma, Ariz.; Tucson, Ariz.; Bakersfield, Cal. 

Attention has been given to the subject of freight house 
improvements. At San Francisco, for example, the com- 
pany is constructing a 6-story reinforced concrete terminal 
warehouse and trackage, connecting rail with water. Ex- 
isting facilities are being improved at East Portland, Ore.; 
Walnut Grove, Cal.; Nogales, Ariz. Freight house exten- 
sions are being made at the following places: Fruitvale, 
Brawley, E] Centro, Calexico, Patterson, Weed, San Luis 
Obispo, Vacaville, Cordelia, Orland, Modesto, Gustine. Im- 
provements in freight handling methods are being under- 
taken wherever required. For use at San Francisco a 
30-ton Gantry crane, with 400-ft. runway, will be installed 
to facilitate unloading heavy freight from gondola cars. 

Engine terminal improvements in the form of reinforced 
concrete rectangular engine houses are being constructed 
at Tracy, Mojave and Indio; 100-ft. turntables have been 
installed at Tucson and Yuma, Ariz., and Dunsmuir, Cal., 
replacing 80-ft. turntables and permitting the operation of 
heavier power. 

At Sacramento the company has recently completed an 
electric furnace and steel foundry and a brass foundry. 
Authority has been granted for the following additions: At 
Sacramento a spring shop, planing mill, 2-story general 
store building, reinforced concrete building for oil and paint 
storage; at Oakland, Cal., a laundry building; at San Fran- 
cisco, Bayshore Shops, an emergency hospital, dry lumber 
shed, boiler shop; at Los Angeles a concrete oil house; at 
Tucson, Ariz., boiler and tank shop. A two-story building 
at Portland, Ore., is being remodeled for use as up-town 
ticket office and waiting room for electric lines. 


TRESTLE FILLING—TUNNEL IMPROVEMENT 


An extensive program of trestle filling is being followed. 
At Albany, Ore., over Willamette River, a swing bridge 
and two approach spans of steel construction with con- 
crete piers, will replace wooden Howe truss. Three miles 
of deck of the Salt Lake trestle is being rebuilt as part of 
plan to rebuild deck of entire 12 miles of this trestle within 
four years. 

Separation of grades at state highway crossings is under- 
way at Red Bluff, Pittsburgh, Guadalupe, Cal.; Ashland 
and Tolo, Ore. 

On line over the Tehachapi, tunnels are being enlarged 
to standard section and timber lining replaced with con- 
crete. This work is proceeding on a progressive plan 


Sd ear ich otal 


38 ENGINEERING NEWS-RECORD 





Length of the 18 tunnels on this line aggregate 8,200 ft., 
of which 4,100 ft. have been enlarged and concreted; line 
¢ ange will get rid of two tunnels aggregating 1,200 ft. 

To expedite movement of trains, passing sidings are being 
extended and new ones constructed at many points on the 
system, aggregating 74,000 ft. 

Three freight piers are being completed at Oakland Pier 
to handle transpacific and coastwise business. This is first 
unit of waterfront development plan. 

At Port Costa, Benicia, Vallejo Junction and South 
Vallejo, complete renewal of the docks and wharves with 
creosoted timber is under way because of recent appear- 
ance of the teredo in the waters of Carquinez Straits fol- 
lowing a period of drought. 


Lines in Texas and Louisiana 


MPROVEMENTS and extensions on the Southern 

Pacific Lines in Texas and Louisiana that will tend to 
increase transportation capacity include an extensive pro- 
gram of ballasting and relaying of heavier rail; bridge 
renewals for use with heavier power; a belt line at Dallas, 
Tex., and additional running track and line improvement 
at El Paso, Tex. 

Work is now under way gravel ballasting 42 miles of 
track from Kaufman to Dallas, Tex., and preparations are 
being made to ballast 245 miles of main line and passing 
tracks with burnt clay between Kaufman and Voth, Tex., 
to permit increase in average freight train speed. Burnt 
clay will also be used for ballasting 213 miles of main 
line and passing tracks between Humble, Tex., and Shreve- 
port, La, and 52 miles on the Fort Worth branch. 

Heavier rail is being laid on some 290 miles of track— 
90 lb. replacing 80 Ib. and 80 lb. replacing 60 Ib. 

Work is now 50 per cent complete in adding over 6 miles 
of track to the Englewood yard at Houston, Tex., and con- 
structing 1} miles of second track on freight cut-off from 
Galveston division main line at Baer Junction to Engle- 
wood yard. Construction of 9 miles of belt line at Dallas, 
Tex., to permit routing of through business without pass- 
ing through city terminal, to facilitate interchange, is 
about 50 per cent complete and construction of 24 miles of 
second-line track on primary main line from Union Depot, 
El Paso, to the Rio Grande River, together with line im- 
provement, is nearing completion. 

At Hearne, Tex., additional tracks and facilities will be 
constructed for light-car repair work. New 150-ton track 
scales at four points are being built to facilitate car move- 
ment with proper billing. 

At Beaumont and Liberty, Tex., steel draw spans of 247 
ft. and 225 ft. respectively will be replaced with heavier 
construction to permit the use of heavier power. Work 
on each has already been started. 

A new water station with 120,000-gal. capacity concrete 
storage tank has been practically completed at Pecos High 
Bridge, Tex., and work has been started on another sta- 
tion with 65,000-gal. steel storage tank at Devil’s River, to 
be completed at an early date. 


New York Central Lines 


N ITS extensive improvement program of the past year 

and planned for the immediate future the New York 
Central Lines have given special attention to work giving 
direct and early results for increased transportation capac- 
ity to “get more cars over the lines.” In addition to a 
program for rehabilitating rolling stock at a cost of $53,- 
000,000, large physical improvements which will be begun 
this year, including the Castleton bridge over the Hudson 
River between Poughkeepsie and Albany to divert freight 
traffic and practically double the capacity of the line. Double 
tracking on the Big Four now under way calls for an in- 
vestment of more than $3,000,000 and improvement of the 
Michigan Central in Detroit will cost about $1,500,000. 

On the New York Central proper some $5,500,000 will 
be spent to relieve special situations including improved 
mechanical freight handling at terminals; additional yard 
tracks, cut-offs and sidings, mechanical coal-handling plants 
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and miscellaneous terminal improvements. Work has pr: 
tically been completed on the “subway” at Erie, Pa., ai 
cost of $190,000 and on the Youngstown viaduct and re! 
cation of freight houses ($310,000). Elimination of gra 
crossings at Rochester, N. Y., at a cost of $650,000 
under way. At Rensselaer, N. Y., a coaling plant wii 
ash pit and sand house is nearing completion ($365,000 
In the electrified zone $880,000 will be spent for new ele 
trical generating unit at Port Morris, N. Y., and a ne 
11,000-volt circuit to the 50th St. Station, New York Cit, 

At Elyria, Ohio, $350,000 is being expended in grax 
crossing elimination work at six points, and a subway a: 
Wesleyville, Pa., is being built at a cost of $230,000. Addi 
tional yard tracks and a 200-ft. submerged cinder pit ar: 
being installed at Collinwood, Ohio ($110,000). Stock feed 
ing and resting pens with new trackage at a cost of nearl\ 
half a million is nearing completion at Rockport, Ohio. At 
Detroit the renewal of the River Rouge drawbridge is prac 
tically complete at a cost of $270,000 and for raised tracks 
and subways work is started at three streets at an estimate: 
cost of over $100,000. 


DOUBLE TRACKING ON BIG FouR—MICHIGAN CENTRAL 


On the Big Four double-tracking work is under energeti: 
headway on points between Lamb, Ohio, to Ansonia, Colum- 
bus to Arvenue, Briar to Beach Grove, Augusta to White- 
stone, Winchester to Faunland, Templeton to Swanington, 
etc. Attention also will be given to the needs for new 
passing tracks and sidings to permit longer trains and to 
facilitate dispatching. Additional terminal facilities at 
various points, including engine terminal improvements, 
are under construction at an estimated cost of $1,500,000. 
Second track, relocation and bridges, Augusta to White 
stone, at a cost of $1,160,000 are more than half completed. 
Yard extension at Mattoon, IIl., and a new freight house 
at Muncie, Ind., will cost $250,000. 

On the Michigan Central attention is being directed to 
the need of additional passing tracks and the enlarge- 
ment of existing short sidings on the Canada divisions. 
Yard and storage tracks also are to be extended. These 
projects total ultimate expenditure of over $600,000. 

The reconstruction of the River Rouge bridge at De- 
troit is now almost completed. The separation of eleven 
grade crossings, under agreement with the city of De- 
troit for joint expense, is well advanced. 


Boston & ALBANY—PITTSBURGH & LAKE ERIE 


Drawbridges at Chelsea, Mass., and a new bridge at 
Westfield, Mass., have been almost completed at a cost 
of $530,000. The Pittsburgh & Lake Erie has completed 
enlargement of the Hazelton, Pa., yard at a cost of $175,000 

For additional coal-handling facilities, involving the ex- 
tension of sidings, the Toledo & Ohio Central will spend 
over $200,000 and the Zanesville & Western and the 
Kanawha & Michigan, for similar traffic, will expend $300,- 
000 on enlarged yards and engine terminals, together with 
one line revision to eliminate “pusher” service. For addi- 
tional sidings and mechanical repair facilities the Cincinnati 
Northern will spend $100,000, and for betterment of ter- 
minals and sidings the Lake Erie & Western will spend 
about $250,000. 

About half a million dollars will be expended by the 
Indiana Harbor Belt R.R. for additional terminal and 
freight-handling facilities. In this connection the New 
York Central has submitted to the Interstate Commerce 
Commission for its approval a project for the development 
of Chicago terminal freight service involving the lease, 
operation and ultimate purchase of the Chicago Junction 
Railway Company’s terminal property, the inner belt line 
connecting with the Indiana Harbor outer belt line. The 
purchase price is set at $33,000,000. 

The Rutland (Vt.) R.R. will spend about $60,000 to in- 
crease clearances. 

Large work on the New York Central that is planned for 
the near future, but for which definite time of commence- 
ment has not been determined includes Cleveland Union 
Station, Buffalo terminal improvement, West Side Man- 
hattan improvement, New York City (considered by the 
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railroad as inevitable at some future date), Cincinnati ter- 
minal improvement, Weehawken, N. J., water-front develop- 
ment, Albany, N. Y., station, additional grade and yard 
separation at Indianapolis, and a very large program of 
ionble-tracking and extension of yards and terminals at 
many points on the system. 


Norfolk & Western Railway Co. 


COAL branch line of 18 miles at a cost of $2,000,000 and 

additional coal pier facilities at Norfolk at a cost of 
$800,000 are the principal improvements under way on the 
Norfolk & Western Ry. At Roanoke, Va., a new water sup- 
ply is 75 per cent completed that will cost $223,000 and 
new engine-terminal construction will cost $1,000,000. Addi- 
tional terminal and yard facilities at two points are being 
built at a cost of $1,510,000 and a tie-treating plant at 
Radford, Va., is being constructed at a cost of $500,000. 


NEW FACILITIES FOR GROWING COAL TRAFFIC 





The coal branch line on Pigeon Creek and Rockhouse 
Fork—a distance of 18 miles—is 60 per cent completed. A 
new 120-ton capacity car dumper is being constructed at 
Norfolk, Va., capable of dumping cars containing 120 tons 
of coal, with a total maximum length of 60 ft., and in ad- 
dition present piers Nos. 2 and 8 are being electrified. The 
work will cost $650,000 and is 30 per cent completed. A 
trimming machine is being designed for application to pier 
No. 4 at an estimated cost of $150,000, and it is expected 
that the installation will be completed during the year. 

At Bristol, Va., additional yard tracks and engine ter- 
minal facilities are nearing completion at a cost of $1,300,- 
000, and at Norfolk additional yard tracks and rearrange- 
ment of tracks to expedite switching and dispatch of coal 
are 80 per cent completed, and the work will cost $210,- 
000. Additional engine-terminal facilities at Roanoke, Va., 
including a forty-stall roundhouse, machine shop, power 
plant and several minor structures, are nearing completion 
at a cost of $1,000,000. 

The water supply being constructed at Roanoke is 75 
per cent complete and will have a 2,000,000-gal. reser- 
voir and a pumping capacity of 6,000,000 gal. per day. 
The tie-treating plant at Radford, Va., will have a capac- 
ity of 1,000,000 ties yearly and is 50 per cent completed. 

On the main line between Bluefield and Norton work is 
75 per cent completed extending six passing tracks at a 
cost of $150,000. At Columbus, Ohio, work is nearing com- 
pletion on a bridge to carry a freight-house spur across 
Pennsylvania R.R. yards at Cleveland Ave. at an estimated 
cost of $140,000. 

No additional second or third track has been constructed 
along the main line. About 3 miles of unimportant branch- 
line track has been abandoned and taken up. 





Erie Railroad Co. 


MPROVEMENTS now under way on the Erie R.R., in 

addition to rehabilitation and purchase of rolling stock, 
are estimated to cost approximately $1,200,000 and work 
contemplated in the near future, $1,400,000. 

Work now under way includes: A freight house at 
Newark, N. J., for handling fruit business, capacity twenty 
cars, to relieve congestion at New York; new drawbridge 
at Newark to replace wornout structure; placing signal and 
telephone wires underground at Passaic, N. J.; replacing 
70-ft. turntable with 100-ft. turntable to accommodate larger 
engines at Susquehanna, Pa.; shop improvements, additional 
roundhouse tracks, coaling plant improvement, including 
steaming devices to prevent freezing, a bridge over the 
Canisteo River for access to shops, and remodeling of pur- 
chased building for Regional offices at Hornell, N. Y.; re- 
modeling passenger station and coaling plant improvements, 
including steaming apparatus, at Buffalo; coaling plant 
improvements and steaming apparatus at Salamanca, N. Y.; 
purchase of property for extension of railroad slag dump 
at Phalanx, Ohio; rebuilding coal crusher plant at Kent, 
Ohio; extending stalls in roundhouse to accommodate larger 
power, and extending ash-pit facilities at Marion, Ohio; 
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rebuilding freight station at North Tonawanda, N. Y., and 
building storage tracks in the vicinity of Youngstown, Ohio 

Work contemplated for the near future includes second 
track at Akron, Ohio; new main track to provide switch- 
ing facilities and car storage yard at Warren, Ohio; engine 
standing track facilities and additional yard track at 
Salamanca, N. Y.; additional tracks in west-bound yard, 
Meadville, Pa.; rearrangement, west-bound engine tracks, 
Kent, Ohio; repair shops, Kenmore, Ohio, 3 miles of double- 
track, Belfast, N. Y.; rearrangement of tracks to facilitate 
handling of ore cars, Sharpsville, Ohio; extending erect- 
ing shops, Susquehanna and Meadville, Pa., and elimina- 
tion of grade crossings, Springwater and Warsaw, N. Y. 

It is stated by the railroad that all expenditures have 
been made for the purpose of speeding up the operation of 
present facilities rather than for extensions, and that the 
plans for the immediate future are on the same basis. 





Baltimore & Ohio Railroad Co. 


T THE close of Federal control the government had 
expended about $21,000,000 on the lines of the Balti 
more & Ohio largely for yard and terminal extensions. 
When the railroads were returned to private management, 
however, some $3,000,000 was required to complete the 
work under way and since then the Baltimore & Ohio has 
arranged for further work aggregating some $5,000,000 to 
meet immediate requirements and to round out improve- 
ments already under way, involving a total expenditure for 
additions and betterments of approximately $8,000,000. 
The more important of these are: 


Revision of a branch line and construction of yard for 
400 cars at Locust Point, Baltimore, necessary for 
large new industrial development, at a cost of $995,000. 

Completion of automatic signals between Willow 
Grove and Goehring, Pa., (35 miles) at a cost of 
$109,000. 

Rebuilding of bridge across Allegheny River at 
Pittsburgh involving replacement of old bridge with 
new double-track structure capable of carrying the 
heaviest power and at a height of approximately 13 ft. 
above the old structure, at an estimted cost of $2,100,000. 

Relocation of line and reconstruction of yard at 
Girard, Ohio, for industrial development, at a cost of 
$336,000. 

Construction of a bridge at a new location and ele- 
vation across the Big Miami River at Lawrenceburg, 
Ind., at a cost of $1,980,000. 

location of main line and construction of roadbed 
for second track between North Dayton and Tippe- 
canoe, Ohio, to conform to requirements under the 
Miami Conservancy improvement, at a cost of $475,000. 

Miscellaneous expenditures incident to extensive pro- 
gram of bridge renewals, elimination of grade crossing 
of the National Pike at Claysville, Pa., etc., $2,045,000. 


With the completion of improvements now under way the 
railroad company considers the property generally in well- 
balanced relation, with no immediately pressing require- 
ments, but traffic is constantly developing and if it so con- 
tinues, as expected, the company intends to perfect plans 
for handling such additional business through the enlarge- 
ment of its divisional yards, the construction of additional 
main tracks through the more congested territories, and 
such other betterments as are necessary to meet the re- 
quirements as they develop. 

Since the period of Federal control the Baltimore & 
Ohio has ordered new equipment, now being delivered, and 
has rehabilitated existing rolling stock, at a total cost of 
about $11,000,000. 





Steel Shipbuilding in the United States 
According to a summary prepared by the Bureau of 
Navigation of the U. S. Commerce Department, $34 
steel vessels were building or under contract in private 
American shipyards on Nov. 1. Their total capacity is 
1,206,486 gross tons, or something less than 4,000 tons 
average per ship. 
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Water Important in Concrete 
Surface Conditions 


Sir—Your editorial, “Unsightly Con- 
crete Surfaces,” in the issue of Dec. 16, 
1920, p. 1161, states the problem so 
clearly that its answer is almost ob- 
vious. It is astonishing that there ap- 
pears to be among engineers generally 
so little realization of the importance 
of producing concrete construction “of 
permanently good appearance,” conse- 
quently so general a failure to grasp 
the cause of unsightly concrete. 

Efflorescence or bloom, “characteris- 
tic patches and streaks of discolora- 
tion,” surface cracking and checking, 
spalling and the many other surface 
ills which are responsible for the “dis- 
tressing appearance” of so much con- 
crete construction have a single under- 
lying cause. The presence of water in 
the concrete, either through the natu- 
ral absorption of rain and atmospheric 
moisture into the surface, or, and more 
serious and important, the percolation 
of water through the concrete to the 
exposed face. 

The action of moisture is, in the 
main, three-fold: first, the dissolving 
of the soluble magnesium and calcium 
salts in the concrete and carrying them 
to and depositing them on the surface 
as efflorescence or bloom; second, by 
creating differential expansion—the ex- 
pansion of concrete due to varying 
moisture content being considerably 
greater than that due to temperature 
changes—it starts cracks parallel to 
the surface at approximately the aver- 
age depth of penetration of the mois- 
ture with resulting spalling; third, by 
sudden expansion on freezing it creates 
additional cracks and completes the 
work of deterioration already started. 

On concrete building construction 
and most vertical concrete surfaces 
above grade it is a question simply of 
preventing the surface penetration of 
water. It must be admitted here that 
as far as the writer knows none of the 
methods at present generally in use 
are entirely satisfactory but it is felt 
that by the use of the right type of 
paint or colorless penetrative water- 
proofing application with particular at- 
tention given to the back of parapets 
and copings, quite efficient results can 
be obtained. The writer has observed 
instances where such handling of the 
problem has produced most satisfactory 
results for periods of from ten to 
twelve years. 

On retaining walls and particularly 
on concrete bridge construction the 
problem is chiefly one of percolation of 
water through the concrete and is 
more serious and difficult. Its success- 
ful solution at the initial attempt is 
more vital. Here it is strictly a pres 
sure waterproofing problem; to be 
solved, however, as the particular con 
ditions demand. The point of real im- 
portance is that the need of real water- 


proofing efficiency and the need of pro- 
ducing this efficiency at the first try 
be generally recognized. In the writ- 
er’s experience he has observed two 
essential characteristics beside water- 
proofness which a waterproofing sys- 
tem for this work should possess—a 
proved, effective life equal to that of 
the structure; elasticity under all con- 
ditions and variations in temperature. 
In conclusion the writer seriously 
doubts if in concrete construction 
“there is any prospect of being able to 
make exposed surfaces of permanently 
good appearance without finishing 
treatment” or at least effective pro- 
tection against water percolation. He 
believes, however, that “concrete con- 
struction that can honestly show its 
own face” will be produced when it is 
generally recognized that water is its 
worst enemy and must be thoroughly 
and efficiently guarded against. 
ALLRICH S. HARRISON. 
New York, Dec. 28, 1920. 


Highway Situation Pictured as 
Seething Mass of Flux 


Sir—Under date of Nov. 11, 1920, on 
the front cover of Engineering News- 
Record, you say: “The past year has 
been one of unusual confusion in the 
highway field.” 

This statement seems to be not only 
true (please do not infer that I think 
truthfulness rare in the News-Record) 
regarding the material shortage condi- 
tions to which you applied it, but also 
to the general and specific conditions 
covering practically the whole highway 
field. During the past year, from Dec 
20, 1919, to Dec. 16, 1920, inclusive, 
the News-Record has published about 
120 articles (45 of which were contrib- 
uted) covering the “field” from ad 
ministration to physical work, from re- 
search to finisted product and from 
reconnaissance to maintenance. 

Surely “the world do move.” It is not 
over ten years ago that one of the then 
most widely known civil engineers in 
New York State told me that highway 
work was not engineering, but psychol- 
ogy. This man’s statement was made 
from a knowledge gained as an execu- 
tive officer of a large and growing state 
highway department—therefore entitled 
to consideration. 

Either highway work has moved or 
you gentlemen of the McGraw-Hill Co. 
are publishing a psychological maga- 
zine under a false name and thousands 
of highway designers and builders are 
carrying misleading titles. What your 
reasons were for publishing any, or 
all, of the aforementioned articles is 
of no concern at present. As a psy- 
chological engineer I am more inter- 
ested in what they contained and what 
builders of roads can get out of them. 

After reviewing the year’s offering as 
set forth in these articles, would it not 


be justifiable to paraphrase your quoted 
saying: The past year has been one of 
unusual flux in the highway field. 
Would not that statement fit the field 
as including administration, design, con- 
struction and maintenance as your 
statement fits the field of material de- 
livery and its relation to the general 
work of highway building? 

Such a review discloses the fact that 
the policies of one state are tabooed by 
the next and that a third considers the 
first two wrong; that the commission in 
one commonwealth demands the peroga- 
tive of controlling its highway inspec- 
tion from the “seats of the mighty” 
and that in another is willing to take 
a chance and let some of its subordi- 
nates look after the details; that one 
man speaking with authority states 
that “clay is a fluid” and all our text 
and hand books have entirely over- 
looked this important fact. 

Again we are told that ditches are 
a wasteful expenditure of time and 
money and a detriment to an improved 
highway. Then we learn that ditches 
are better than tile (must we infer that 
ditches and tile are both of no value?) 
and next it is stated that ditches are 
so ingrained in the road fabric of the 
British Isles and the Continent that 
they cannot be separated therefrom. 

Then we learn how much we should 
be paid, and “the great unrest” is in- 
tensified; next, that an important state 
is maintaining its roads by the use of 
clean screened gravel, unbound, and for 
years some of us have been attempting 
to obliterate the unbound spots from our 
roads; that a certain policy has just 
been inaugurated, but we know it 
was inaugurated at least four years 
ago; that a billion dollars has been 
made possible for highway work, but 
we realize this can be meant only as a 
small beginning when we multiply the 
cost per mile spent by some authorities 
by the number of miles needing im- 
provement. 

What have we learned, or what can 
we learn from these articles? 

I have learned that the highway field 
covers the greatest construction pro- 
gram in the United States today; that 
its ideas and ideals are in a state of 
flux boiling and seething at a white 
heat; that the curent literature on the 
subject runs the gamut from grave to 
gay and from sense to nonsense; that 
every place has its own particular prob- 
lems as well as many general policies 
which it must follow and obey and that 
the experience of any other locality or 
the theories of any other persor can be 
used only in so far as they fit my par- 
ticular conditions; that inexperienced 
men are formulating policies and pro- 
pounding theories which cover as much 
typewritten space as those Lofdexperi- 
enced men, 

If my primary object!isxtogget_ my 
people out of the mud—if that is what 
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they demand—then the order to myself, 
as I review the News-Record, is: As 
you were! The final conclusion is, stay 
steady—there are enough others rock- 
ing the boat to prevent the trip from 
becoming monotonous. Because some 
fellow is building a Belgian block, rein- 
forced-base pavement 30 or 40 ft. wide 
is no reason why I should be dis- 
couraged because I cannot do likewise. 
Neither shall I despise the fellow who 
is building gravel with H.O for binder 
(maybe he is doing the best thing pos- 
sible). Because the policy in Maine or 
Iowa differs from that in New York 
is not proof that the latter is wrong. 

Centrifugal force, capillary attrac- 
tion, the flow of water—these and other 
laws are the same adjacent to an im- 
proved highway as in other localities. 
Stay steady. 

Would it not be interesting to you 
of the staff to learn how a review of 
the News-Record’s offerings during the 
year just passed has influenced others 
who are engaged in this great, new-old 
line of work? 

Wishing you a very hapy and a pros- 
perous New Year I remain, 

T. M. RIPLEY, 

Division Engineer, New York State 
Highway Department. 

Watertown, N. Y., Dec. 30, 1920. 


Useful Dodges in Surveying 


Sir—In your issue of Dec. 16, 1920, 
p 1164, there is described by H. L. 
Thackwell a method of surveying by 
means of transit and stadia with the 
aid of a sketch board. This method 
was used by the writer about fourteen 
years ago in the location surveys for 
the Catskill aqueduct. Considering the 
surveying apparatus which was avail- 
able at that time this furnished a very 
satisfactory method, although at the 
close of the work a single plane-table 
party was beginning to turn out better 
work at a lower cost than any of the 
transit parties. 

Since that time the great improve- 
ments both in plane-table apparatus 
and in methods have so increased its 
superiority over transit and stadia 
methods that it seems strange to the 
writer that anyone should advocate the 
use of the latter for a topographical 
survey of any description, much less 
one involving a considerable area. The 
application to the plane-table alidade 
of the Beaman attachment makes it 
possible to read distance and elevation 
direct without the use of the slide rule, 
thus dispensing with any computations 
and making the process purely me- 
chanical. Since with the plane table 
the location of the points is also me- 
chanical, the speed is greatly increased 
and the probability of error is greatly 
reduced. It is possible to close tra- 
verses over considerable areas with 
the plane table and control is necessary 
only when the area becomes of some 
magnitude. In the writer’s opinion the 


use of transit and stadia methods is 
justified only where plane-table appara- 
tus is not available and where the size 
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of the work will not justify its pur- 
chase. 

In military work the plane table has 
supplanted the transit both for topog- 
raphical surveys and for the problems 


of battery location. In civilian work 
we find the U. S. Geological Survey the 
greatest mapping agency in the world 
using nothing else. 

If the duration of the survey is to 
be greater than six weeks it is the 
writer’s opinion that the plane table will 
not only pay for itself but the results 
obtained will be very much better. 

JOHN P. HOGAN, 
New York Water Power Investigation. 
New York City, Dec. 27, 1920. 


Favors Higher Auto Tax 


Sir—I wish to make a serious plea 
for a curtailment of expenditure for 
road building. One could very well 
argue for such curtailment at this time 
as a temporary policy since for a 
nation, as well as for an individual, 
there are times when it is advantageous 
to keep its assets in a liquid condition, 
and so one could even admit road im- 
provement to be desirable and _ still 
consistently urge that none of it be 
done for awhile so as to conserve liquid 
assets. 

But I wish now to go further and 
make a broader argument and _ insist 
that road improvements should not be 
made from funds raised by general tax- 
ation. Since the use of automobiles 
has become general the cost of build- 
ing and maintaining roads has_in- 
creased greatly. This increased cost, I 
maintain, should in justice be borne by 
motorists. And building and maintain- 
ing roads by general taxation does not 
place the burden there. Part of the 
burden falls on motorists, but an inade- 
quate part. 

To make this argument quantitative 
let us say that the cost of a road for 
a traffic of 500 automobiles daily is 
$20,000 per mile and that annual main- 
tenance would be $500 a mile. Then 
with interest at 5 per cent the annual 
cost per mile of road would be $1,500 
and the daily cost say $5, so that Ic. 
per mile would be the road expense 
for each automobile. If each automo- 
bile is run 5,000 miles in a year the 
charge against it to maintain the road 
should be $50 annually but no such tax 
is levied, the usual annual fee being 
$10, in some cases $5, so that the auto- 
mobile owner pays only about one-fifth 
what he should. 

But it may be said in answer to any 
such argument that the general pros- 
perity throughout the country brought 
about by the use of automobiles is such 
that general taxation for road building 
purposes is amply justified. The re- 
cent severe decline in prices and re- 
sulting business depression has fur- 
nished. a means of testing such an 
argument. Towa is the state having 
most automobiles in proportion to popu- 
lation. The people of this state bor- 
rowed this fall from the Federal Re- 
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per cent of its quota of the usual crop 
moving loans, while Illinois took only 
84 per cent, Michigan 102 per cent and 
Indiana 86 per cent. Furthermore, 
South Dakota, which ranks seventh 
among states in regard to number of 
automobiles in proportion to population, 
is the state where banks have been 
failing. 

A stiff tax on automobiles would 
benefit the United States. To hold up 
for awhile on road construction would 
also benefit. JOHN WILKES, 

Civil Engineer. 

Nashville, Tenn., Dec. 27, 1920. 


A Plea for Mathematical Forms 

Sir—Referring to the article entitled 
“Simple Solution of Three Highway 
Construction Problems,” by W. B. Wal- 
raven in Engineering News-Record of 
Dec. 16, 1920, p. 1172, the question I 
would ask the author is: Why should 
we abandon mathematical conventions 
when considering a problem in mathe- 
matics? 

In his Problem 1 the author assumes 
the center of the circle at the origin of 
the rectangular coordinates in which 
case the mathematical equation of the 
circle is X* + Y’ R?, and his axes are 
X and Y instead of H and V as given. 

Instead of considering the center of 
the circle at the origin of the axes it 
would be more convenient, in highway 
curve problems, to assume that the 
P.C. is at the origin of the axes and 
that the tangent through the P.C. is 
the Y axis. The center of the circle 
would then be to the right’ or left of 
the origin and on the X axis. The arc 
to be considered may be in any quad- 
rant. With this assumption the rec- 
tangular equation for the circle would 
be Y = \/ X(2R — X) nm (in the 
article), and 
X=R—VJ/(R+ YY) (R— Y) = 0 
(as given). We may then proceed 
along mathematical lines and deter- 
mine the values of the other elements 
in terms of X and Y as also X or Y in 
terms of R, T, C, L, E, M and I or 4. 

As a second question: Why use the 
arbitrary idea of “degree of curve” on 
highway work, instead of the mathe- 
matical idea of radius of curvature? 
“Degree of curve” has little practical 
value in the location of highway curves 
and is an obstacle to a thorough work- 
ing knowledge of the mathematics of 
the simple circular curve. 

I find the same fault in the article 
by Walter H. Drane, “A Method of Set- 
ting Out Curves,” appearing in the 
same number (p. 1176), in that the dia- 
gram of the curve is not presented as 
a mathematical graph. It should also 
be noted that FA = 2R sin 4/4 and not 
as given. 

This is a plea for adherence to mathe- 
matical forms and usages in the solu- 
tion of practical mathematical problems. 

I value these articles for the “Aver- 
uge Engineer,” as engineering is mostly 
of the average variety. 

Jos. A. KITTS. 


serve Bank of the Seventh District 245 Petaluma, Cal., Dec. 24, 1920. 
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HINTS FOR THE CONTRACTOR 





Comparing Paint Costs 
By A. H. SABIN 


Consulting Chemist, National Lead Co., New York 

If a paint costing $3.50 a gallon lasts 5 years, what 
is the value of a paint which lasts 4 years? 

With labor at 75c. per hour it would cost $6 to apply 
it. Then the cost would be $9.50 applied, or $9.50/5 

$1.90 per year, $7.60 for 4 years, per gallon of 
paint used. Deducting $6 for labor, the value of the 
4-year paint, if it is to be on even terms with the 
5-year paint, is $1.60. By similar calculation, with 
labor at 60c. it is $1.84; or with labor at 50c. it is 
$2; or with labor at 40c. it is $2.16. 

If the $3.50 paint lasts 6 years, the values of the 
4-year paint become 32c., 77c., $1 and $1.27. The 
i-vear paint would have to be given away if the $3.50 
paint lasts 64 years on the 75-c. labor basis, or 6.9 
vears on the 60c. basis, or 74 years on the 50c. basis, 
yr 8 years on the 40c. basis. 


Simple Support for Trestle Legs 
While Replacing Footings 


By DONALD G. COOMBS 
Office Engineer, Braden Copper Co., Rancagua, Chile 

IMPLE supports for the legs of a high trestle, while 

renewing the concrete footings, are indicated by the 
accompanying drawings. The trestle was 1,034 ct, long 
and 168 ft. high over the river. Because of a land slide 
the piers for about twelve bents were dropped from 
6 to 16 in. and moved laterally as much as 24 in. The 
piers were about 6 ft. square at the base and 3 to 34 ft. 
high, and to remove them and sink new footings to more 
firm ground entailed supporting the legs of the trestle 
bents in a safe manner without interfering with the 
progress of the excavation, etc. The sketch shows the 
method. But one bent was worked on at a time as a 
matter of safety, and the clamp shown was attached just 
below the second row of horizontal bracing. The trestle 
timbers were of Douglas fir, so that when the bolts were 
tightened the knobs on the plates bit into the timber 
sufficiently to prevent slipping. By means of wedges 
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the posts were raised the few inches necessary to leve) 
the trestle and by being placed in the same plane as 
the batter posts no distortion occurred. With this 
device two carpenters and a few laborers took out the 
old piers from one side of twelve bents; excavated 
several feet for and poured new piers, and realigned the 
trestle at a cost of 20 per cent of the estimate. 

The work was done under the direct supervision of 
Dave Dupuis, general foreman, and the clamp and 
method were his idea. The writer was office engineer. 


The Camp Commissary 


OMETIMES we feel that the last has been said on 

the camp commissary—not that camp commissaries 
cannot be improved but that we all know how they 
should be run if even the practice is not up to the 
theory. Yet an old hand in watching camp commis- 
saries sends us the following comment: 

“Napoleon said that an army ‘marches on _ its 
stomach,’ but even with a policy that places the im- 
portance of commissary as high as that it is doubtful 
if one of Napoleon’s best mess sergeants could hold 
the job of supervising commissary in a modern con- 
struction camp. In military life court martial threatens 
the deserter. The modern laborer indulges a tempera- 
mental disposition and on the slightest provocation is 
ready to draw his ‘time’ and move on. 

“The average quality of food served in construction 
camps has materially improved in recent years. The 
experienced contractor now regards it as necessary to 
hire capable chefs, expensive though they are, keep 
them well supplied with the best materials and sell 
the resulting high quality food to the men below cost— 
below a cost figured on wholesale prices. Costs are kept 
down because beef often is delivered on the hoof and 
butchered at the camps; other supplies are bought in 
carload lots. Meals such as are provided in these camps, 
when furnished to individuals by restaurants or board- 
ing houses, have to be sold at a price that will cover 
high overhead waste, aue to uncertain patronage, and 
a profit on the cost of food bought and prepared in a 
more expensive way. In fact, camp fare is often very 
much better than what the men get when in town. 

“If camp fare is not excellent the contractor suffers 
from a high labor turnover. He soon learns just what 
he cannot afford to do in kitchen economies. On the 
other hand, where the food is regularly kept up to a 
creditable standard the men readily fall into the habit 
of taking its good quality and low cost to them as a 
matter of course. They easily find other matters 
to grumble about. In such camps, if a considerable 
percentage of the men speak the same language, it 
might be good policy to detail one of the ‘mess ser- 
geants’ to prepare and post from week to week bulle- 
tins on the variety, particular kind or amount of food- 
stuffs received or to be received. These bulletins could 
give the name of the officer in the camp authorized to 
receive complaints about food and could occasionally 
show, by comparison of cost or otherwise, the advan. 
tages offered the men. 
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Engineering Council Activities 
Transferred to New Body 

Beginning Jan. 3, activities of Engi- 
neering Council and the Engineering 
Societies Service (employment) Bureau 
were transferred to the American En- 
gineering Council, of the Federated 
American Engineering Societies. The 
American Engineering Council now has 
an office in Washington at the Me- 
Lachlen Building, 10th and G Sts., with 
A. C. Oliphant as acting assistant sec- 
retary in charge. This office is avail- 
able for the member societies of En- 
gineering Council. The service bureau 
is being maintained in the Engineering 
Societies Building, 29 West 39th St., 
New York City, with Walter V. Brown 
in charge. 


TEMPORARY MANAGEMENT COMMITTEE 


Pending the development of a more 
permanent organization which may di- 
rect this activity of the American En- 
gineering Council and which has had 
such a close relationship with the sec- 
retarial responsibilities of the member 
societies of the Federated American 
Engineering Societies, the secretaries 
of the Americen Institute of Mining 
and Metallurgical Engineers, the 
American Society of Mechanical Engi- 
neers and the American Institute of 
Electrical Engineers have been re- 
quested to act as a committee on man- 
agement to conduct the service bureau 
until such time as a permanent organ- 
ization under the American Engineer- 
ing Council can be effected. 

The committee on procedure of the 
executive board of the American Engi- 
neering Council, voting to take over the 
employment service, specified that the 
applicants should be arranged in two 
groups: First, “preferred,” those who 
are members of member societies of the 
Federated American Engineering So- 
cieties; and, second, “ordinary,” all 
others. 

As a means of comunicating with the 
secretaries of the member societies of 
the federation, a bulletin listing posi- 
tions open will be regularly issued. 

The following committees of the for- 
mer Engineering Council have been in- 
vited to act as committees of the Ameri- 
can Engineering Council: Classification 
and Compensation of Engineers; Co- 
operation with American Institute of 
Architects; National Board for Juris- 
dictional Awards in Building Industry; 
National Service Department; New 
York State Government Reorganiza- 
tion; Patents Committee; Payment for 
Estimating; Russian-American Com- 
mittee; Types of Government Con- 
tracts. 
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Engineer Made New York’s 
Superintendent of Works 


Governor Miller, the new Governor 
of New York, has appointed Charles L. 
Cadle, chief engineer of the Rochester 
Lines of the New York State Rys., as 
Superintendent of Public Works—in 
which capacity among other things he 
will have charge of the operation of 
the New York State Barge Canal. 
Prior to Nov., 1917, Mr. Cadle was 
electrical engineer of the Rochester 
Lines, Rochester, coming to Rochester 
from Cleveland, Ohio, where he had 
been for two years chairman of the 
Electric Railway Improvement Co. He 
has served as a member and also chair- 
man of the Power Distribution Com- 
mittee of the American Electric Rail- 
way Engineering Association, and has 
acted as chairman of the committee of 
the Engineering Association to confer 
with the Bureau of Standards on the 
Electrical Safety Code. 


J. Waldo Smith Advises Water 
Board for San Francisco 


When the people of San Francisco 
are asked to vote next February on 
the proposed purchase of the Spring 
Valley water system, as announced in 
the Engineering News-Record, Dec. 9, 
1920, p. 1157, it is planned to include 
in the measure provision for a water 
board. The suggestion that such a 
board be formed came from J. Waldo 
Smith, chief engineer of the Board of 
Water Supply of New York City, while 
in San Francisco reporting on the 
Spring Valley Water Co. properties for 
the local Chamber of Commerce. 

As tentatively proposed by the city 
attorney there would be a paid water 
commission of three members holding 
office for six years, whose duties would 
be to determine water rates, make col- 
lections and make all repairs and minor 
extensions. The board would have its 
own staff of engineers and would handle 
all repair and construction work cost- 
ing less than $2,500. Larger jobs would 
be contracted. The construction of the 
Hetch Hetchy project would remain 
under the direction of the city engi- 
neer, but when that work is completed 
the board would take over its operation 
as well as that of the Hetch Hetchy 
electrical power system. 


A. I. E. E. Convention 


The seventh midwinter convention of 
the American Institute of Electrical 
Engineers will be held in New York 
City, Feb. 16-18, in the Engineering 
Societies’ Building, 33 West 39th St. 

The convention will include six tech- 
nical sessions and visits of inspection. 


Details of Am. Soc. C. E. Annual 
Meeting Announced 


The sixty-eighth annual meeting of 
the American Society of Civil Engi- 
neers will be called to order at 10 a. m 
Wednesday, Jan. 19, in the auditorium 
of the Engineering Societies’ Building, 
33 West 39th Street, New York city. 
The first session will be a business 
meeting devoted to the presentation of 
annual reports, election of new officers, 
appointment of nominating committee, 
reports of special committees and a dis 
cussion of proposed amendments to the 
constitution. 

For the afternoon of Jan. 19 five 
excursions have been arranged in case 
the business meeting does not continue 
throughout the afternoon. In the eve 
ning the president’s reception and dance 
will be held at Delmonico’s, 44th Street 
and Fifth Avenue. 

The morning and afternoon of Jan. 
20 will be devoted to an inspection trip 
covering a variety of industrial activi- 
ties in or near New York. Motor buses 
will leave the Engineering Societies 
Building at 9:45 a.m. sharp. At 12:30 
pm. the members and guests will be 
entertained at luncheon by the Metro- 
politan Life Insurance Co., after which 
there will be an address on “Human 
Engineering and Industrial Group Life 
Insurance” by Haley Fiske, president 
of the company. At the conclusion of 
this address there will be an inspection 
of the building, including a trip to the 
650-ft. tower. 

At 8:30 p.m. in the auditorium of 
the Engineering Societies Building 
there will be an address by a man of 
national prominence on “The Engineer, 
His Future and Relation to the Eco- 
nomic Life of America,” followed by 
the usual informal smoker. 

The committee on arrangements con- 
sists of J. P. H. Perry, chairman, Rob- 
ert Ridgway, Ralph R. Rumery, George 
D. Snyder, and Herbert S. Crocker. 


coaniaetinieneenenanneiguerenasein 
Winter Halts Efforts to Salvage 
Concrete Steamer “Polias” 

On account of heavy winter weather 
the attempt to get the concrete steamer 
“Polias” off of the rocks at Old Cilley 
Ledge, near the southwestern entrance 
of Penobscot Bay, Me., has been aban- 
doned, although it is announced by 
Aéronautical Equipment, Inc., the com- 
pany to which the U. S. Shipping 
Board awarded the contract to salvage 
the vessel that hope of floating her 
has not been entirely abandoned. In- 
spection of the ship will be made in 
the spring and if conditions then ap- 
pear as good as they were this sum- 
mer the efforts to float the ship will 
be renewed. 
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Engineers to Advise on New City 
Charter for Nashville 

The Nashville Engineering Associa- 
tion has appointed a committee of engi- 
neers to co-operate with attorneys who 
are to frame a new city charter for 
Nashville, Tenn. Besides W. T. Young, 
chairman, the committee members are: 
Hunter McDonald, C. S. Brown, B. H. 
Klyce, H. C. Hibbs, W. F. Creighton 
and T. L. Herbert. 





Kansas Society Holds Annual 


Convention 
Laws making the registration of 
engineers compulsory will be intro- 


duced in the Kansas Legislature at the 
coming session as a result of efforts by 
the Kansas Engineering Society. A 
legislative committee was appointed at 
the closing session of the society’s thir- 
teenth annual convention, which was 
held at Topeka, Dec. 16 and 17. 

Interest in the problems confronting 
the profession brought out an attend- 
ance of 125 engineers. That the engi- 
neering profession is as important to 
the state’s progress as any other was 
the declaration of resolutions adopted. 

Chancellor E. H. Lindley, of the Uni- 
versity of Kansas, was one of the prin- 
cipal speakers; his subject was “Human 
Engineering.” P. F. Walker, dean of 
the school of engineering at Kansas 
University, explained in detail the in- 
dustrial survey which is being made in 
the state. The survey is intended to 
show what community is in need of 
certain industries or what industry can 
thrive best in certain communities. 

The society also voted its co-opera- 
tion with the state chamber of com- 
merce, local chambers of commerce 
and with the state board of health. 

In addition to a report on sewage 
made by F. M. Veatch, the members lis- 
tened to and afterward discussed re- 
ports from various other committees. 

H. S. McFadden, Topeka, reported on 
highways; D. L. Hammond, masonry 
and concrete; W. E. Baldry and P. L. 
Brockway, on the use of paving mate- 
rials; L. E. Conrad, on surveys, and 
CA. Haskins, on water-works. 

“Bridge Development in Kansas” was 
the subject of a paper read by F. W. 
Epps, of the State Highway Depart- 
ment. 

Plans for organizing a Kansas sec- 
tion of the American Society of Civil 
Engineers were begun at a luncheon 
of the members of the national society 
attending the state convention. A com- 
mittee appointed to perfect the organ- 
ization includes Lloyd B. Smith, W. E. 
Baldry and L. R. Tillotson, all of 
Topeka. 

The new officers elected were: Dean 
r. F. Walker, Kansas University, 
Lawrence, president; Lloyd B. Smith, 
Topeka, vice-president; J. M. Averill, 
Topeka, secretary; J. W. Mavity, Well- 
ington, A. E. Noble, Norton, members 
state engineering council; Lloyd B. 
Smith, member of the American Engi- 
neering Council. 


Survey of Government Depart- 
ments Authorized by 
New Law 


The Smoot-Reavis resolution provid- 
ing for a survey of the executive de- 
partments of the Federal government 
has become a law without the signa- 
ture of the President. The statutory 
ten-day period passed without the 
measure having been vetoed and it be- 
came a law automatically. An inci- 
dent of the legislation was the loss of 
the bill in the White House offices. 

Opinion is divided as to whether the 
President would have vetoed the meas- 
ure had it been brought to his atten- 
tion. A joint congressional committee 
will be organized under the bill. It is 
expected that Senator Smoot, of Utah, 
will head the committee. The bill pro- 
vides for the employment of a repre- 
sentative of the committee to take 
charge of the immediate direction of 
the survey which is to be made. 





Advises $18,000,000 Water-Works 
Extensions for Kansas City 


The board of review, appointed on 
recommendation of George W. Fuller, 
of Fuller & McClintock, consulting 
engineers, New York City, to consider 
the report of the latter on needed 
water-works improvements for Kansas 
City, Mo. (Engineering News-Record, 
Oct. 28, 1920, p. 865) has made a re- 
port advising a water-works bond is- 
sue of not over $18,000,000 to be en- 
trusted to a non-partisan board of not 
less than four members selected with 
a view to their fitness, the board to be 
guided by competent engineers. The 
Board of Review, consisting of Wyn- 
koop Kiersted, chairman; Clinton S. 
Burns, of Burns & McDonnell; George 


A. Johnson, of Johnson & Bern- 
ham; Alexander Maitland, Jr., and 
John Prince, advises: An_ intake, 


pumps and purification works on the 
Missouri River, near the Platte-Clay 
County line in Missouri; a new high- 
service pumping station on Nicholas 
Ave.; pressure tunnels from the new 
river station to the present Turkey 
Creek high-service pumping plant and 
to the proposed new high-lift station 
in the East Basin. The board’s report 
has been approved by George W. 
Fuller, of Fuller & McClintock and is 
said to meet with approval of the 
Mayor and the Fire and Water Board. 


New York Section of Civil Engi- 
neers Advances Meeting Date 


Normally the New York Section of 
the American Society of Civil Engineers 
meets on the third Wednesday. Be- 
cause of the annual meeting of the so- 
ciety, however, the next meeting of the 
section will be held Jan. 12. This date 
was also announced in the original 
program and special attention was 
called to it because it does not follow 
the usual rule of the third Wednesday 
meetings. The subject to be discussed 


is “Water Supply and Sanitation.” 
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Lethbridge To Have City Manager 

A change from the commission to th: 
commission-manager plan of govern- 
ment was authorized on Dec. 14 by the 
voters of Lethbridge, Alberta, Canada. 





Highway Education Committee 
Appoints Director 

C. J. Tilden, professor of engineer- 
ing mechanics at Yale University, has 
been granted leave of absence for a year 
to accept the position of director of the 
highway and highway transport edu- 
cation committee, of which Dr. P. P. 
Claxton, United States Commissioner 
of Education, is chairman. The com- 
mittee, which was formed last May at 
the invitation of the Commissioner of 
Education, in addition to Dr. Claxton, 
includes Thomas H. McDonald, chief of 
the U. S. Bureau of Public Roads; Col. 
Mason M. Patrick, Corps of Engineers, 
U. S. A.; Roy D. Chapin, president of 
the Hudson Motor Car Co.; W. S. 
Keller, president, American Association 
of State Highway Officials; H. S. Fire- 
stone, of the Firestone Tire Co.; Dean 
Bishop, of the University of Pitts- 
burgh, and Prof. Tilden. 

The work planned by the committee 
includes the compilation of economic, 
scientific and engineering data relative 
to highway construction and highway 
transport, and the distribution of these 
data to educational institutions. 


Agree on $100,000,000 for 
Federal Aid Roads 


As a result of an executive meeting 
of the roads committee of the House of 
Representatives at Washington, D. C., 
it was announced on Dec. 22 that Re- 
publican leaders have agreed upon an 
appropriation of $100,000,000 for fed- 
eral-aid roadwork. This money, it is 
understood, will be appropriated on the 
same basis as previous federal-aid 
funds; that is, the amounts will have to 
be matched by an equal sum appro- 
priated by the states and the funds 
are to be distributed on both a popula- 
tion and area ratio. If the following 
three years are provided for on the 
same basis, this appropriation will per- 
mit of the execution of road develop- 
ment work as planned in the Chamber- 
lain bill. 





Connecticut Plans Increase in 


Motor Vehicle License Tax 

According to a recent announcement 
made by the motor vehicle commis- 
sioner of Connecticut, complete revision 
of auto registration fees is planned. 
It is possible that the revised schedule 
will be placed before the legislature 
early in its session which begins Jan. 5. 
Essential points in the revised schedule 
include an increase in all registration 
fees so that the total collected will be 
approximately $3,000,000 per year in- 
stead of $1,800,000, the total for the 
fiscal year ending June 30, 1920. A 
new rating for passenger cars on the 
basis of horsepower and speed is con- 
templated. 
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Paul L. Wolfel 


With the death last week of Paul L. 
Wolfel, chief engineer of the McClintic- 
Marshall Co., of Pittsburgh, one of the 
foremost bridge engineers of the day 
passed away. He died at Philadelphia 
on Dec. 28, after an illness of several 
months. 

Born in Dresden, Saxony, on April 
19, 1861, Paul Ludwig Wolfel studied 
civil engineering at the Dresden Poly- 
technikum, graduating in 1885. Two 
years after graduation he came to the 
United States. Here he met C. C. 
Schneider, chief engineer of the Pen- 
coyd Iron Works (A. & P. Roberts 
Co.), and entered the bridge and con- 
struction department of that company. 

In 1890 Mr. Wolfel became assistant 
chief engineer of Pencoyd, and he oc- 
cupied this position until the company 
was merged in the American Bridge 
Co., ten years later. One of the policies 
which he put into practice during this 
period and consistently adhered to in 
his later life was the development of 
young men who came under his direc- 
tion. The apprentice course offered in 
the Pencoyd drafting room produced 
many engineers who credit their suc- 
cess to his early guidance. His in- 
terest in his fellows also revealed it- 
self in many other ways, as in his be- 
coming one of the founders and prin- 
cipal supporters of the Pencoyd Club. 
The important engineering works with 
whose design and construction he was 
connected during these ten years in- 
clude the Pennsylvania R.R. bridge over 
the Delaware River at Delair, Penn., 
and the Atbara bridge in the Sudan, the 
latter erected by Pencoyd with its own 
forces. 

Upon the formation of the American 
Bridge Co. in 1900 Mr. Wolfel was 
made chief engineer, Mr. Schneider be- 
coming vice president in charge of en- 
gineering. In 1905, after a period of ill 
health, he became consulting engineer 
to the company, remaining in this posi- 
tion until June 30, 1908, when he re- 
signed to assume the duties of chief 
engineer of the McClintic-Marshall Co. 
Marshall Williams, assistant to the 
president of the American Bridge Co., 
writes, “Mr. Wolfel’s active connection 
with the Pencoyd Iron Works and the 
American Bridge Co. was ever signal- 
ized by a high type of intelligent admin- 
istration. He was thorough in re- 
search, careful in analysis, honest in 
execution, fair-minded toward his col- 
leagues, and evinced a brotherly in- 
terest in the men who served under 
him. As consulting engineer for the 
American Bridge Co. his outstanding 
work was done in connection with the 
company’s part in the reconstruction 
of San Francisco. 

Mr. Wolfel became chief engineer of 
the McClintic-Marshall Co. at the time 
of the construction of the Ohio River 
bridge at Beaver, Penn., for the Pitts- 
burgh & Lake Erie R.R., of the New 
York Central Lines. This great struc- 
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ture was the first large cantilever to 
be built after the disaster to the first 
Quebec bridge, and unusual care was 
given to its design, fabrication and 
erection. Because of its magnitude and 
carrying capacity, unusual study was 
given to perfecting its details of con- 
struction, in which work Mr. Wolfel’s 
experience and clearsighted construc 
tive ability were invaluable. The Bea- 
ver bridge as a result marked a distinct 
advance in bridge engineering. 

In the fabrication and erection of the 
46 pairs of mitering lock gates for the 





PAUL L. WOLFEL 


Panama Canal, the largest ever con- 
structed, Mr. Wolfel’s guidance con- 
tributed to the successful completion 
of the work by the McClintic-Marshall 
Co., this at the time depresented prob- 
ably the largest tonnage of structural 
steel work ever contracted for at one 
time. 

Among the great bridges constructed 
by the company under his supervision 
were the viaducts and various cross- 
ings of the New York Connecting R. R. 
(Hell Gate line) on Long Island and in 
the Bronx; the Fratt bridge over the 
Missouri River at Kansas City, and the 
Sciotoville bridge of the Chesapeake & 
Ohio Northern Ry. over the Ohio. He 
was called as a consulting expert by 
the board of engineers appointed to 
decide on the type of construction of 
the second Quebec bridge over the St. 
Lawrence River. 

Mr. Wolfel’s work ever expressed his 
desire for the advancement of the art 
of steel bridge construction in excel- 
lence and stability. He enjoyed the 
confidence of the engineering profession 
to an unusual degree. Whatever was 
placed in his hands was treated with 
care, thoroughness and absolute inte- 
grity of purpose to achieve the best 
possible result. In his relations with 
younger men he pointed the way to a 
fixed aim for reliable work and a high 
professional standard. 








Hoover Represents Engineers 
on Commerce Committee 
American participation in the Inte 
national Chamber of Commerce became 
fully organized last week with the ap 
pointment of an American committee 
composed of 57 of the leading business 
men of the country. The engineering 
interests are represented by Herbert 
C. Hoover, president of the American 
Engineering Council of the Federated 

American Engineering Societies. 





Want State Engineer for Indiana 
Drainage 

The Indiana Department of Conser- 
vation will request the legislature to 
appropriate $30,000 for the mainten- 
ance of a state engineer and staff to 
supervise drainage and similar work in 
Indiana. The engineer would be re 
quired to provide information and to 
advise courts and county commissioners 
in regard to drainage projects and re 
clamation work. A bill has been pre- 
pared to create the state division of 
engineering as a part of the conser- 
vation department. 


Automotive Engineers Announce 
Highway Session 

At its annual meeting in the En- 
gineering Societies Building in New 
York City next week the Society of 
Automotive Engineers on Jan. 13 will 
inaugurate a “Highway Session” as the 
first step toward co-operation between 
the automotive and the civil engineer 
in the solution of the highway problem. 
The program includes the following 
papers: “Government Highway Re- 
search,” by A. T. Goldbeck, U. S. Bur- 
eau of Public Roads; “Variable Factors 
that Influence Highway Design,” by H. 
Eltinge Breed, consulting engineer; and 
“Automobile Roads,” by W. E. Will- 
iams. 


Licensing Bill in Tennessee 


At a joint dinner of the Memphis 
Chapter of the American Association of 
Engineers and the Memphis Engineers’ 
Club on Dec, 20, given in honor of a 
delegation of state legislators, the law- 
makers were informed of the contents 
of two bills prepared for introduction 
before the recent session of the legis- 
lature. One provides for a department 
of sanitary engineering in the state 
board of health and the other for the 
licensing of engineers and architects. 
Several prominent engineers and archi- 
tects spoke in favor of both bills. 


River and Drainage Conference 

A joint conference of the Mississippi 
Valley Association and the National 
Drainage Congress is to be held Jan. 19 
and 20 at the Harrington Hotel, Wash- 
ington, D. C., to discuss means of 
promoting river regulations, flood con 
trol, hydro-electric development and 
drainage of swamp lands. It is 
planned also to take up these subjects 
with congressional committees and de- 
partment heads, 
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Cement Producers and Employers’ 


Association Under Fire 

In winding up its investigation of 
the housing situation in New York City 
the Lockwood joint legislative commit- 
tee, which ceased to exist Jan. 1 upon 
the expiration of the 1920 legislature, 
directed its attack against the cement 
producers, and against the Building 
Trades Employers Association, of New 
York City. Terra cotta producers were 
also under fire from the committee’s 
counsel, Samuel Untermyer, evidence 
being introduced to show that there 
was an interchange of information in 
advance of bids among the nine mem- 
bers of the Eastern Terra Cotta Asso- 
ciation. 

Though the Lockwood committee 
ceased to exist, it is probable that a 
similar committee will be authorized by 
the new legislature, inasmuch as the 
report of Mr. Untermyer indicates 
that there are many alleged corrupt 
practices in the building industry still 
to be brought to light. It is possible, 
therefore, with favorable action for the 
continuance of the committee, hearings 
will again be resumed toward the mid- 
dle of January. 

Control of the cement field and price 
fixing on the part of the Cement Man- 
ufacturers’ Protective Association, an 
organization of nineteen producers with 
a total annual output of approximately 
28,000,000 bbl., were indicated in the 
testimony given before the committee. 
Testimony was also given to the effect 
that the association employed a com- 
plex card system wherein twenty-eight 
different forms were used and which 
furnished the basis for an _ alleged 
method of exchange of information 
among association members as well as 
among the members of other regional 
organizations. In addition, it was testi- 
fied that six inspectors were employed 
to determine if prospective jobs needed 
as much cement as dealers had ordered. 
In accordance with contract forms sub- 
mitted by manufacturers to dealers, 
the latter were forced to return all 
cement in excess of that actually used 
for any specific job. 

Evidence was also brought out that 
upon a quarterly report of 630 trans- 
actions, ending Sept. 1, 1920, in Brook- 
lyn, it appeared that in each of the 
sales, ranging in amount from 200 bbl. 
to 55,000 bbl. the price was in every 
case $2.65 a barrel. The testimony of 
the manufacturers was to the effect 
that cement prices were uniform, be- 
cause cement is a standard product. 

The attack upon the Building Trades 
Employers Association was directed 
against Otto M. Eidlitz, a member of 
the board of governors of the associ- 
ation, and a prominent New York 
builder. The committee’s counsel in- 
troduced letters and minutes of the 
association in an attempt to show that 
as a result of the organization’s close 
alliance with the Building Trades 
Council it dominated the building in- 
dustry, forcing subcontractors and 
builders in general to seek membership 
in the association through its control 
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(indirectly through the Building 
Trades Council) over the supply of 
labor. The association drew additional 
fire from the committee’s counsel be- 
cause of its failure to expel from the 
association those trade-association mem- 
bers whose alleged corrupt practices 
had been revealed by the Lockwood 
committee. 


Sand Dealers Indicted by 
Federal Grand Jury 

As a result of investigation brought 
out by the Lockwood committee, investi- 
gating housing conditions in New York 
City, indictments against fifteen firms 
and individuals alleged to have been 
in control of the sand and gravel situ- 
ation in the New York district were 
returned by the Federal grand jury 
Dec. 29. Four firms and eleven indi- 
viduals are included in those indicted 
for violation of the Sherman anti-trust 
law, the elimination of competition and 
conspiracy to monopolize the trade in 
a certain product. 

The firms named are: the Goodwin- 
Gallagher Sand and Gravel Corpora- 
tion, Manhattan Sand Co., Inc., Lenox 
Sand and Gravel Co., Ine., and the 
Colonial Sand and Stone Co., Inc., and 
various individual officers of these com- 
panies. 


Brindell, Indicted Labor Leader, 
Refused Change of Venue 
Robert P. Brindell, president of the 
Building Trades Council, New York 
City, and seven times indicted on 
charges of extortion and attempted ex- 
tortion as a result of investigation 
brought out by the Lockwood committee 
on housing, has been denied a change 
of venue. The plea entered by Brin- 
dell’s attorney, on which he sought a 
change of venue, was based upon the 
claim that his client could not get a 
fair trial in New York county because 
Judge Mulqueen, in General Session, 
had referred to Brindell as a felon. 





Bethlehem Steel Company 
Reduces Wages 


A general reduction in wages of 
from 10 to 20 per cent in all plants 
operated by the Bethlehem Steel Co., 
Baltimore, was announced Jan. 2 by its 
general manager. The decrease is 
effective Jan. 16. Wages of common 
labor will be reduced the full 20 per 
cent. In normal times the company 
employs from 5,000 to 6,000 men. 





Foreign Firms Invited to Bid on 

Portugal Port Improvement 

About $5,000,700 was recently made 
available for the improvement of the 
port of Leixoes (the seaport of Oporto) 
Portugal, says Commerce’ Reports. 
Work is to be begun soon and the 
present intention is to invite foreign 
bids, contractors to finance the work 
and to be repaid in bonds guaranteed 
by port receipts. Further information 
may be secured from the U. S. con- 
sular office at Oporto. 
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Cement and Hollow Tile Drop 
in Price 

Cement dealers in the New York dis- 
trict announced a further decrease of 
30 cents per barrel, without bags, Jan. 
4. The drop is reported to be the re- 
sult of keen competitive selling. Hol- 
low tile also dropped slightly, as an- 
nounced from the Perth Amboy, N. J., 
plant, the same day. 


Brick on Order Only 41 Per Cent 
of That in Stock 
According to a recent digest circu- 
lated by the Common Brick Manufac- 
turers’ Association of America reports 
received from 134 brick manufactur- 
ers in ten districts indicate that on 
Dec. 1, 1920, brick orders represented 
but 41.5 per cent of brick m stock. The 
total production of the 134 firms re- 
porting is given as approximately 300,- 
000,000 brick with orders for 123,000,- 
000. The digest continues to say that 
the excess of 175 060,000 brick on hand 
over orders would not be serious if 
there were any demand, but this sur- 
plus will be increased rather than 
diminished during the next three 
months, as the small proportion of 
plants operating produce more than the 
current consumption, 
A slight reduction in price is noted, 
averaging about $2 per thousand in 
the localities where lower coal prices 
have taken effect. In all other sec- 
tions the price at plant remains the 
same as of Nov. 1. 





New York State Builders to Hold 
Convention in February 


The twenty-fifth annual convention 
of the New York State Association of 
Builders is to be held in Rochester, N. 
Y., Feb. 1 and 2, 1921. Rochester was 
chosen as the meeting place and the 
date for the convention was fixed at a 
recent meeting of the officers’ confer- 
ence of the association held in New 
York City. The association, through 
the officers’ conference, has offered its 
services to the Lockwood Joint wWegis- 
lative Committee which is investigating 
housing conditions in New York City, 
a special committee having been ap- 
pointed for that specific purpose. 


Abandon Large Co-operative 
Office Building Project 


The Weaver-Crawford Corporation, 
New York City, has announced that 
owing to the continued money strin- 
gency and the sudden curtailment of 
business expansion it had not received 
a sufficient number of subscriptions to 
warrant the erection of the Park- 
Madison Building, which was planned 
to cover three blocks in the Grand Cen- 
tral Terminal area, announcement of 
which was noted in Engineering News- 
Record, Sept. 9, 1920. As its option 
with the New York Central R.R. for 
the blocks on which the building was to 
have been erected expires Jan. 11, 1921, 
it was not thought wise to proceed with 
the project. 
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Court Forbids Construction of 
Seattle Reservoir 

In a decision handed down recently 
by the Superior Court, the city of 
Seattle, Wash., was enjoined from con- 
structing the proposed second reservoir 
in Volunteer Park as an adjunct to the 
city water system. The case has been 
bitterly fought in the courts, suit to 
restrain the city having been brought 
by a group of Capitol Hill property 
owners who objected to the construction 
on the ground that it would be a men- 
ace to their lives and property and de- 
stroy the beauty of the park. The 
Capitol Hill district contains the most 
expensive and choicest residence prop- 
erty in the city. Hydraulic engineers 
from all sections of the country were 
brought to testify for the plaintiffs, and 
the city also spared no effort to obtain 
the most expert testimony. 

Judge Clay Allen, in handing down 
his decision, maintained that construc- 
tion of the proposed reservoir would 
create in the minds of the complainants 
fear as to the safety of their homes 
and that the project would become in 
legal effect a nuisance. Much of the 
expert testimony related to the prob- 
uble amount of leakage from the pro- 
posed reservoir. 


Shop Council Plan for Chicago 
Gas Company 

According to a recent announcement 
made by the Peoples Gas Light & 
Coke Co., of Chicago, a “constitutional 
convention” of its employees is to be 
called to plan a system of co-operative 
management dealing with questions of 
pay, hours, rules, working conditions 
and any other debatable matter aris- 
ing between employer and employee. 
The workers soon will hold a depart- 
mental election to select delegates to 
the convention at which a plan will be 
devised. One delegate for every fifty 
employees is allowed, the management 
having equal representation with the 
employes in the assembly. The plan 
at first is to be offered to the non- 
unionized departments, including about 
2,500 workers, as the unionized branches 
have the usual contracts with the com- 
pany. Later, opportunity will be given 
unionized departments to join in. 


American Designed Machinery for 
Japanese Dam 

A commission to design flood and 
outlet control machinery for the Uji 
River dam being built by Japanese 
power interests has been received by 
F. Teichman, consulting engineer, Bos- 
ton, Mass. The dam will have a spill- 
way crest with Taintor gates and two 
gate towers, each with an inner 12-ft. 
diameter cylinder gate (service gate) 
and an outer cylindrical emergency 
gate. Both gate towers will discharge 
into a 16-ft. diameter tunnel that 
serves as a bypass during the construc- 
tion of the dam. The joint capacity of 
the two gate towers will be from 8,000 
to 10,000 cu.ft. per second. The water 
will carry sand. 


A. G. C. Announces Tentative 
Program for Convention 

According to a tentative program re- 
cently announced for the second na- 
tional conference of the Associated 
General Contractors of America, to be 
held in New Orleans, Jan. 25-27, in- 
clusive, prominent discussion is to be 
given industrial issues in which the 
contractor is especially interested. 

The morning of the first day of the 
meeting will be taken up mostly with 
routine. In the afternoon the contrac 
tors will break up into the various se 
tions: Building contractors, highway 
contractors, railroad contractors and 
public works contractors. Special ques 
tions affecting these various fields which 
are to be discussed include the closed 
and open shop, Federal control of high- 
way construction, the rehabilitation of 
the railroads, and interpretation of gov- 
ernment contracts. On Jan. 27 at the 
morning session all divisions will con- 
sider compensation insurance. Other 
topics which will be discussed include 
housing, cement, railroad contractors’ 
costs and the proposed Federal Depart- 
ment of Public Works. Various social 
features have been provided during the 
convention. 


Denver Contractors to Join 
with A. G. C. 


Denver contractors and engineers re- 
cently organized with a view to asso- 
ciating themselves with the Associated 
General Contractors of America. The 
Denver contractors will send represent- 
atives to the New Orleans meeting of 
the association, Jan. 25-27. 


Road Contractors in West Vir- 
ginia Form Organization 


Road contractors from various sec- 
tions of West Virginia and Ohio met 
in Wheeling Dec. 27 and organized 
the West Virginia Road Building Con- 
tractors Association, Temporary offi- 
cers elected were: J. P. Mumaw, presi- 
dent, and T. J. Bartrue, secretary and 
treasurer. 


Federal Building and Housing 
Bureau Proposed 


Senator Calder, of New York, is the 
author of a recently introduced bill 
proposing the creation of a bureau of 
building construction and housing to be 
incorporated within the U. S. Depart- 
ment of Commerce. The bureau would 
function as a clearing house for all 
construction information. 


U. S. Needs 1,250,000 Houses 


According to recent estimates made 
by the civic development department 
of the U. S. Chamber of Commerce 
there exists a shortage of approximately 
1,250,000 houses in the United States. 
It is also estimated that but 70,000 
houses were built in the United States 
during 1919, while an even smaller 
number may prove to have been erected 
in 1920. 


Hold Up Appropriation for 
Wilson Dam 


By failing to inelude in the sundry 
civil bill any appropriation for the 
continuance of the work on the Wilson 
dam, at Muscle Shoals, on the Tennes 
see River, the committee on appropria 
tions of the House of Representatives 
has precipitated an acrimonious contro 
versy which promises to last throughout 
the session and may prevent the pass 
age of the entire bill. The appropria 
tion was withheld on the ground that 
the policy of the government with re 
gard to this development has not been 
agreed upon. There is opposition to 
the proposed operation of the nitrate 
plants at Muscle Shoals. Those favo: 
ing the continuance of the work anc 
the operation of these plants wield 
much influence and an effort will be 
made to override the committee an! 
provide for sufficient funds to keep th- 
work going. 


Aid Skilled Help in Slack Times, 
Says Kansas Court 

Employers of workmen in essential 
industries in Kansas must arrange to 
take care of skilled and faithful em 
ployees during times of depression, ac- 
cording to a recent decision by the Kan- 
sas Court of Industrial Relations. The 
decision was the result of a complaint 
brought by employees against the 
Topeka flour mills, which recently 
closed down to about half capacity as 
a result of the general depression in 
industry. 


ENGINEERING SOCIETIES 


Calendar 


Annual Meetings 


AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York City, 
Jan. 19-20, 1921. 

AMERICAN CONCRETE INSTITUTE, 
Detroit; Chicago, Feb, 14-16. 

ASSOCIATED GENERAL CONTRAC- 


TORS, Washington, D ©€.; New 
Orleans, Jan, 25-27 


ENGINEERING INSTITUTE OF 
CANADA, Montreal; Toronto, Feb, 
1-3. 


The Western Society of Engineers’ 
January program schedules ten meet- 
ings, among which are the following: 
Jan. 10, “Reducing the Cost of Steel 
Buildings,” by R. Fleming, engineer, 
American Bridge Co.; Jan. 12, “Public 
Utility Rates,” by A. S. B. Little, gas 
engineer, Illinois Public Utilities Com- 
mission; Jan. 14, “What Labor Expects 
of the Engineer,” by Thomas R. Preece, 
vice-president, Bricklayers’, Plasterers’ 
and Stone Masons’ International Union 
of America; Jan. 14, “The Tie Supply 
of the Future,” by John Foley, for- 
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ester, Pennsylvania System; Jan. 17, 
“Chicago City Water-Works, Past, Pres- 
ent and Future,” by P. S. Combs, city 
engineer. On Saturday afternoon Jan. 
8 the Young Men’s Forum will hear 
Samuel H. Moore, director of welfare 
and pensions, Peoples Gas Light & Coke 
Co., on “The Engineer from the Human 
Standpoint,” and on Jan. 22 Harwood 
Frost, president, Brown Portable Con- 
veyor Co., will speak on “Engineering 
Literature—How to Write—What to 
Read.” 


The New Jersey State Association of 
County Engineers will hold its annual 
meeting at the Engineers’ Club, Tren- 
ton, Jan. 25. There will be a business 
meeting and election of officers from 
11 to 12 a.m. At the meeting com- 
mencing at 2 p.m. the following papers 
will be read: “Bridges for New Jersey 
Roads,” by Charles A. Meade, bridge 
engineer, New Jersey Highway Depart- 
ment; “Some Facts Relating to Motor 
Vehicle Registration,” by William L. 
Dill, commissioner of motor vehicles; 
“Testing and Laboratory Control of 
Large Highway Contracts,” by R. B. 
Gage, chemical engineer. 


The New England Waterworks Asso- 
ciation will hold its annual meeting at 
the Copley Square Hotel, Boston, Jan. 
12. The program calls for the annual 
address of the president and for reports 
from fourteen committees, the secretary 
and other officers and the tellers ap- 
pointed to canvass the ballots for offi- 
cers for 1921. Frank J. Gifford, Ded- 
ham, Mass., is secretary. 


The American Concrete Institute an- 
nounces that the annual meeting will 
be held at the Auditorium Hotel, Chi- 
cago, Feb. 14-16. The secretary of the 
Institute is Harvey Whipple, New Tele- 
graph Building, Detroit, Mich. 


The Iowa Engineering Society will 
hold its annual meeting Jan. 18, 19 
and 20 at the Chamberlain Hotel, Des 
Moines. 





PERSONAL NOTES 


W. H. FAIRCHILD, formerly city 
engineer of Galt, Ont., Canada, has 
been appointed manager of the Galt 
Public Utilities Commission. 


WILLIAM C. BARBER, mayor of 
Joliet, Ill., has accepted the city man- 
agership of Dayton, Ohio, at a salary 
of $12,000 a year, succeeding James E. 
Barlow, resigned. 


H. T. CARMICHAEL, for the past 
seven years managing partner of 
Mason & Hanger Co., Lexington, Ky., 
has accepted a position as general 
superintendent, Kentucky Rock Asphalt 
Co., Bowling Green, Ky., in charge of 
future development of its 50,000-acre 
holdings. 


CiypeE T. Morris of Ohio State 
University has been appointed engineer 


on the building of the university sta- 
dium, which will seat 63,000 people and 
will cost $1,000,000. Charles Evan 
Fowler, New York, has been retained 
as consulting engineer on the founda- 
tions and river improvement. 


EDWARDS. CLARK, who has been 
in the employ of the city of Kalamazoo, 
Mich., for more than 13 years, during 
which time he has had charge of prac- 
tically all branches of the engineering 
department, has been appointed city 
engineer. 


RICHARD D. PARKER, chief en- 
gineer of the Railroad Commission of 
Texas from 1909 to 1920, has been ap- 
pointed chief engineer of the gas utili- 
ties division of the commission. 


Louis A. GUERINGER, for the 
past three years assistant engineer of 
the Railroad Commission of Texas, has 
been appointed chief engineer. He was 
for 20 years locating and constructing 
engineer for the Frisco and other trunk 
lines in Texas. 


JAMES P. HAys, formerly field 
superintendent in the Cleveland dis- 
trict for the Austin Co., has been pro- 
moted to superintendent of this district 
with headquarters in Indianapolis. 


H. L. NEWMAN has been appointed 
maintenance engineer of the Pitts- 
burgh, Shawmut & Northern R.R. He 
has been with this road since 1906, 
recently in charge of all engineering, 
including valuation and location. 


GEORGE COTTINGHAM, JR, 
formerly roadmaster Northern Pacific 
Ry., with headquarters at Carrington, 

D., has been appointed engineer 
maintenance of way, Eastern Division, 
Chicago, Great Western R.R., with 
headquarters at Chicago. 


W. A. HENDRY has been appointed 
chief water-works engineer of Waterloo, 
Iowa. 


JOHN STORM has been appointed 
engineer of the water-works plant of 
the Public Service Co. at Mattoon, II. 


P. Y. K. HOWAT, civil engineer, 
president of P. Y. K. Howat, Inc., en- 
gineers and contractors of Annapolis, 
Md., has recently been instrumental in 
organizing a Rotary Club in that city. 
Mr. Howat was elected president; 
Henry P. Hopkins, an architect, vice- 
president, and Walter C. Munroe, an- 
other civil engineer, was made a direc- 
tor. 


MELVIN E. HIET has accepted 
the position of engineer of Nowata 
County, Okla., in addition to his pres- 
ent position of engineer for Pawnee 
County. 


PHILIP L. PRATLEY of Mont- 
real, Canada, has been awarded the 
Telford gold medal of the Institution 
of Civil Engineers of Great Britain 
for his paper, “The Design and Erec- 
tion of the St. John Arch.” Mr. Prat- 
ley is at present in charge of the Mont- 


real office opened some time ago by the 
Department of Railways and Canals 
in connection with the Grand Trunk 
arbitration. 


P. J. MUNDY has been appointed 
city manager of Radford, Va. 


H. L. W1LSON has been appointed 
city engineer of Johnstown, Pa. 


J. E. HUBER, district engineer, 
Illinois Department of Public Works 
and Buildings, Division of Highways, 
since 1913, has resigned to accept a 
position with the Western Wheeled 
Scraper Co., Aurora, II]. 


THOMAS F. KENNEDY, civil, 
sanitary and mining engineer, has 
entered private practice in engineering, 
associating with J. H. Rittenhouse & 
Son, consulting engineers, with offices 
at Scranton, Pa. 


A. W. A. EDEN, for five years as- 
sistant structural engineer with West- 
inghouse, Church, Kerr & Co., Inc., has 
accepted a position with the Harris 
Structural Steel Co., New York. 





OBITUARY 





COLIN CAMPBELL, president of 
the National Hoisting Engine Co., Har- 
rison, N. J., died Dec. 26, at Newark. 
He was born in Scotland and was 67 
years old. He learned the trade of 
machinist. In 1887 he came to America 
and worked for J. S. Mundy until 
1903, when he entered business for him- 
self. 


BENJAMIN HOLT, president of 
the Holt Manufacturing Co., died at 
Stockton, Cal., Dec. 5. He had been 
constantly engaged in inventive and 
creative work connected with caterpil- 
lar tractors, harvesters, and _ other 
machines originally invented by him, 
and being manufactured in the Holt 
plants. He was born in Merrimac 
County, N. H., Jan. 1, 1849. He went 
to California in 1883, at which time 
he and Charles H. Holt took up the 
manufacture of wagon wheels at Stock- 
ton, first under the name of the Stock- 


ton Wheel Co. In 1892 the Holt Manu- 
facturing Co. was incorporated at 
Stockton. Benjamin Holt was the in- 


ventive genius of the organization, and 
his name has become known through- 
out the world as a pioneer in the design 
and building of new types of agricul- 
tural and road machinery. Due to his 
work the caterpillar was established 
as a commercial success and was avail- 
able for military needs with the out- 
break of the war in 1914, when it was 
adopted by the Allied Governments for 
artillery and supply transportation. 
Those tractors brought about the cre- 
ation of “tanks,” and Benjamin Holt 
has been given credit as the inventor of 
the caterpillar tractor, which made the 
tanks possible. 








